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Industrial Research Bureau. 
HE Industrial Research Council—a revised The Industrial Research Council is an 


short name replacing Advisory Council 

for Industrial Intelligence and Research— 
met in Caleutta on July 2 and 3, 1936, 
to review the work of the Industrial 
Research Bureau since the inaugural session 
of the Council at Simla on July 8 and 9, 
1935. It is therefore appropriate to consider 
the functions of the Bureau, and the possi- 
bilities it offers towards industrial develop- 
ment of this country on scientific foundations. 
When the Provincial Economic Conference 
met in 1934, the delegates voiced the need 
for a clearing house of industrial intelligence, 
to assemble and sift the developments 
occurring in this and other countries and to 
supply information, or advice, which might 
be sought by industrialists and by those in 
search of industrial openings. The Govern- 
ment of India promptly met this need by 
inaugurating the Industrial Research Council 
and the Industrial Research Bureau. The 


latter is a practising organisation attached to 
the Indian Stores Department, the Director 
and staff of the Bureau having been provided 
with suitable accommodation at the Alipore 
Test House. 





advisory body, including representatives of 
Central, Provincial and State Governments, 
with some non-official members; and has 
been constituted mainly with a view to 
(1) co-ordinating and (2) developing, indus- 
trial research. The various institutions and 
research laboratories throughout the penin- 
sula have hitherto lacked contact, with 
consequent overlapping of effort; and it is 
hoped that in future some better utilisation 
of available resources may be compassed. 
Whilst the Central, Provincial and State 
Governments naturally retain complete 
liberty in determining the character and 
extent of the researches conducted in their 
own institutions and laboratories, the Gov- 
ernment of India trust that if sound schemes 
of co-ordination can be devised by the 
Council these will commend themselves to 
the relevant Governments. As regards de- 
velopment of industrial research, the Council 
is expected to indicate directions in which 
this appears desirable, and the regions or 
institutions in which it may be prosecuted 
most conveniently. Useful service in this 
field can be rendered by the Council in 
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advising the various Governments of sub- 
jects on which they might profitably embark, 
and the Government of India have already 
followed advice given by the Council at its 
first session by conducting the work of the 
Industrial Research Bureau on the lines then 
suggested. 


The second session of the Council, recently 
held in Calcutta, reviewed this work, and 
indicated consequent extensions. The sub- 
jects included paints, dry cells, glass, vege- 
table oils for internal combustion engines, 
and a comprehensive test programme dealing 
with lime, cement, sand and surki based on 
the British Standards Institute test pro- 
gramme of 1932 for mortar and concrete. 
On all these topics a considerable amount of 
information has now been assembled, and 
the foundations laid for progressive research 
when the additional staff and equipment can 
be fully utilised. Meanwhile the Bureau 
has. produced a most valuable Bibliography 
of Industrial Publications appearing in India 
from 1921 (pp. 257; Government of India 
Press, Simla; Rs. 4-6-0). This forms the 
first. in a series of bulletins of Indian indus- 
trial research which the Council has autho- 
rised the Bureau to publish. 


The second bulletin, entitled A Survey of 
the Indian Glass Industry (pp. 39; As. 14) 
by Mr. E. Dixon provides a broad conspectus 
of raw materials, fuel, methods of manu- 
facture, types of furnace, costs and the 
general technology of this important indus- 
try, with a recognition of the difficulties 
under which it labours from foreign compe- 
tition, particularly Japanese, from reckless 
internal competition and from lack of organ- 
isation, technical knowledge and modern 
methods of production. A promising out- 
come of this inquiry has been the design of 
a new furnace by Mr. Dixon intended, while 
economising fuel, to reach a higher tempera- 
ture, thus diminishing the requisite quantity 
of soda-ash,. and incidentally producing a 
form of glass more resistant to mechanical 
disturbance and climatic attack. When this 
new type of furnace was considered by the 
Council Mr. B. N. Mookerjee, a non-official 
member, generously offered to provide one- 
half the cost of its establishment, an offer 
which was gladly accepted. The Council 
also considered and authorised the cost of a 
field-survey of glass-making materials to be 
conducted by Dr. V. S. Dubey, Professor of 
Economic Geology in the Benares Hindu 
University. 
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At its first session in July, 1935, the Council 
appointed an Oils and Soap Committee 
comprising the industrial chemist of each 
province or State concerned, one officer from 
the Bureau and one from the Test House, 
along with official, or non-official experts 
nominated by the first-named representa- 
tives. Thus a strong body of eighteen 
members was assembled, charged with 
(1) surveying research already conducted and 
in progress, on fatty oils, soaps and essential 
oils; and (2) advising on co-ordination of 
this research and allocation of future work 
to suitable centres. The Committee met in 
Calcutta during November, 1935, and in 
Simla early last June ; and submitted to the 
Council in July a voluminous and valuable 
report on their terms of reference. This is 
not the occasion for a detailed review of the 
report, but on a general survey the Council 
appreciated the opinion of the Committee 
that while the minor Indian vegetable oils 
have been extensively studied, more attention 
in future should be given to the major oil- 
seeds, namely, linseed, mustard and allied 
seeds, castor, til, groundnut, mohua, coco- 
nut and cotton. Emphasis was laid also 
on the importance of devising improved 
methods of refining, and eliminating the 
causes of rancidity. The Committee included 
in its report a useful schedule of subjects 
suitable for future research, embracing oils, 
soaps, glycerine-recovery and essential oils ; 
and suggested an appropriate allocation of 
the connected problems to the various insti- 
tutions and laboratories already equipped 
for their solution. Appendices toe the report 
include a comprehensive bibliography, parti- 
culars of researches now proceeding in 
various laboratories, a schedule of equip- 
ment and staff available in these, a survey of 
the methods employed for crushing the 
major Indian oil-seeds, the disposal. of 
sludge, and information relating to plants, 
herbs and roots now grown, or capable of 
being grown in this country as the source 
of essential oils. 

Another subject before the Council and 
arising from action taken at the inaugural 
session was the award of prizes offered for 
improvements in an industrial process or 
appliance. The appointed Committee hav- 
ing specified proper conditions, these were 
advertised and met with a good response, 
the 57 papers received being then submitted 
to a sub-committee assisted by referees for 
adjudication. The twelve subjects recom- 
mended by the sub-committee for prizes 
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were approved by the Council, and include 
the manufacture of photographic plates in 
India, a process for preparing pure alumina 
and sulphur dioxide from bauxite-gypsum 
systems, utilisation of nepheline syenite 
rocks, losses on electrical machinery due to 
open slots, electrelytic production of di- 
calcium phosphate from apatite, manufacture 
of santonin and utilisation of cashew-nut 
shell-oil. These are reasonably wide in 
scope and although nothing with outstand- 
ing utility has yet arisen the Council consi- 
dered that the prize-offer experiment merits 
further trial. ; 

The Calcutta session of the Council at 
which the foregoing matters were considered 
was opened by the Hon’ble Sir Frank Noyce 
who expressed satisfaction with the work 
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already accomplished since the inaugural 
session a year ago; but could not hold out 
a prospect that the Government of India 
would be able in the present circumstances to 
do much beyond carrying the organisation 
and furthering the researches conducted by 
the Bureau. The Hon’ble Mr. A. G. Clow 
presided and at the conclusion of business 
the Council inspected the equipment provided 
for the Bureau at the Alipore Test House, 
where the work now in progress was 
explained by the Director of the Bureau, 
Mr. N. Brodie. The Government of India 
have taken a wise and hopeful step in the 
direction of co-ordinating Indian indus- 


trial research, and encouraging its fruitful 


development. 
M. O. F. 


The Himalayan Uplift since the Advent of Man: 
Its Culthistorical Significance. 


By B. Sahni, 8c.D., F.G.S., F.A.S.B., F.R.S., 
Professor of Botany, University of Lucknow. 


this age of specialisation, which 
inevitably tends to confine thought 
in compartments, one is apt to overlook or 
to underrate the bearings of one branch of 
science upon another. A paleobotanist or 
a geologist, accustomed to think of Time in 
millions of years, stumbles upon an archzo- 
logical discovery which at once brings him 
down to the human epoch. It forces his 
attention to the wanderings of man since 
the time he began to leave signs of his 
handiwork in the form of stone or metal 
implements, inscriptions, coins, seals or 
other monuments of his ever-increasing 
intelligence and power. The object of the 
present article is to draw attention to the 
significance of recent geological changes in 
northern India to the wanderings of pre- 
historic man.} 

Among the most interesting scientific 
results of the Yale University North India 
Expedition,? led by the German geologist 





1 A brief account of the physical conditions in Kashmir 
during this period, written from the point of view of the 
general reader, is given in the July number of this 
Journal, under the title: ‘* The Karewas of Kashmir’. 
The map in that article also illustrates the present 
paper. 

2 Hawkes, Hawkes and de Terra, “ Palzolithic human 
industries in the N.W. Punjab and Kashmir and their 
geological significance,” A/em. Conn. Acad. Arts & Séi., 
1934, 8, Art, I, i-iv, 1-15, six text-figs., two plates, 


Dr. Hellmut de Terra, is the discovery, 
recently published, of Paleolithic stone- 
flake industries in three widely separated 
parts of northern India. The location of 
these sites of early human activity is of 
special interest from our present point of 
view. One was found by chance at Chitta, 
southwest of Rawalpindi, in the Potwar 
plateau; another, also accidentally dis- 
covered, was at Pampur, a few miles east 
of Srinagar, in the Kashmir valley; the 
third was at Kargil, just beyond the main 
Himalayan range, on the ancient trade 
route over the Zoji Pass connecting India 
with Central Asia, Tibet and China. A 
few years previously stone implements 
belonging to two distinct cultures, one 
Lower to Middle Paleolithic, the other 
Middle to Upper Paleolithic, had been 
discovered near Pindigheb,* in the Attock 
district, only about 10 miles from the Chitta 
locality (see foot-note 1). 

These relics of the Old Stone Age, dis- 
covered at short intervals within the last 
few years, focus attention upon northern 
India as an area of unusual promise for our 
knowledge of early man. The special value 





3 Loc. cit., p. 9. Another discovery of Palzolithic 
implements in the Potwar area, by Mr. D. N. Wadia, is 
mentioned below, 
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of these discoveries lies in the fact that at 
least some of the finds are stratigraphically 
datable, and therefore constitute a valuable 
link between the time-scales of the geologist 
on the one side and of the prehistoric archxo- 
logist on the other. 

For details the reader must refer to the 
illustrated memoir by Hawkes, Hawkes and 
de Terra, published under the joint auspices 
of the Connecticut Academy of Arts and 
Science and of Yale University, and to the 
literature therein cited. Tere a few extracts 
must suffice as a basis for discussion. 

At Chitta, numerous flakes of indurated 
limestone, some of them of a material which 
must have been brought from a locality 


half-a-mile off, were found in a terrace’ 


overlying a lake deposit regarded as of 
early Pleistocene age. The geological evi- 
dence points to the implementiferous layer 
being of Middle Pleistocene age. At least 
four of the specimens are considered to be 
definitely due to human agency and have 
heen assigned to the Lower Paleolithic. 
The conclusion is that this race of man 
flourished here during an interglacial phase 
or phases preceding the last major Pleisto- 
cene glaciation of northern India. 

At Pampur, in a Mid-Pleistocene lake 
deposit of the Upper Karewa formation, 
Dr. de Terra found, among other relics, a 
broken flake of trap (volcanic) rock. This 
is also regarded as being undoubtedly an 
artifact, and as showing affinity with the 
Levallois stone-flake industry of Europe, 
which there stretched from Lower to Middle 
Paleolithic times. This specimen is said 
to belong to the same great family of flake 
industries as those found at Chitta; but 
being of more refined workmanship it may 
be of Middle rather than Lower Palzolithic 
age. Incidentally we may add that in an 
ancient soil cap covering this lake deposit, 
about nine feet below the surface, the 
remains of a very much younger culture 
were found, including ash and charcoal, 
with pottery and the clay figure of an ox. 
So far as I know, these have not yet been 
described, but their dating would obviously 
be of the greatest interest in view of recent 
speculations concerning the distribution of 
that archaic but highly developed Indian 
civilisation to which the probably unduly 
restricted name of the Indus civilisation has 
been applied. 

The Kargil find was a solitary flake of 
trap, picked up on the surface of an old 
terrace. It must have originally belonged 
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to the same family of industries as those 
recognised at Chitta and at Pampur, but 
was subsequentiy re-worked (probably in 
post-glacial times) into a  square-ended 
scraper which might be of Upper Palzo- 
lithic or even of Neolithic date. Although 
not stratigraphically datable, this surface 
find “helps to confirm the presence of 
Paleolithic (and probably Lower Palzo- 
lithic) flake-industries in the N. W. Hima- 
layan region”’. 

Of the two industries recognised at 
Pindigheb we are here concerned mainly 
with the older, which is regarded as Lower to 
Middle Paleolithic and clearly related to that 
of Chitta, although a good deal more refined. 
In the opinion of the experts “ neither the 
Pampur nor the Kargil flakes would be out 
of place in the Pindigheb find’. Inei- 
dentally, some of the Pindigheb specimens 
indicate contact with the South Indian 
stone-core culture which thus seems to have 
extended its influence into northern India, 
although its original affinities are clearly 
with Africa. 

Further observations of great interest in 
the present connection are made by Hawkes 
and Hawkes and de Terra on p. 10 of their 
memoir. They tend to the important con- 
clusion that the flake implements from Chitta 
resemble those of Peking man (Sinanthropus 
pekingensis), who is regarded as an early 
member of the same group of human races 
as Neandertal or Mousterian man in Furope. 
We may sum up the entire evidence by 
saying that round about Middle Pleistocene 
time, when the main valley of Kashmir was 
still occupied by the great ‘‘ Karewa Lake,” 
interglacial man of about the same stage 
of cultural development as Neandertal or 
Mousterian man in Europe and as Peking 
man in the Far East, flourished (a) in the 
plains of the northern Punjab, (b) on the 
shores of the Karewa Lake in the heart of 
Kashmir and (ec) just across the Great Hima- 
layan range. 

It is to this evidence of contact between 
early human cultures on the two sides of the 
main Himalayas and of the Pir Panjal 
range that I wish to draw the special atten- 
tion of the reader. 

The distribution of primitive man, like 
that of plants and animals, must always have 
been largely controlled by natural barriers, 
such as seas and high mountain chains. 
The close cultural contacts between India 
and China during the historic period are 
not difficult to explain, Not only do we 
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possess ample evidence of the sea-faring 
powers both of the Chinese and of our own 
people in ancient times, but Buddhist 
pilgrims have long been known for their 
hardiness as mountaineers. Paleolithic man, 
on the contrary, if one may say so without 
insult to his memory, presumably had no 
incentives to travel beyond the hunt for the 
necessities of life. Although he may well 
have wandered between the Punjab and 
Kashmir by way of the Jhelum valley, it 
would be difficult, without special evidence, 
to explain his crossing even the Zoji-La 
(11,300 ft.) which is the lowest pass over the 
Himalayas. It is here that the significance 
of the recent work on the uplift of the 
Himalayas during the human epoch comes 
in. No one, so far as I know, has suggested 
that migration across these mountains was 
possible in paleolithic times because the 
passes over them were then presumably not so 
high as to offer a serious obstacle to primitive 
man. 

On the contrary, Dr. de Terra regards it 
as “a surprising fact”’’ that traces of a 
prehistoric human industry should have 
been discovered “‘ even north of the Central 
Himalayan range on the border of Little 
Tibet”. It is true that at the present 
moment we have no adequate idea of the 
extent to which the Himalayas have been 
uplifted since Kargil man existed. Not 
only is the exact date of the Kargil terraces 
still unknown, but the solitary implement 
from there was only a surface find; and the 
evidence of subsequent retouch which it 
shows further complicates the history of its 
provenance. But at the same time we have 
the expert opinion that *‘ in its original form 
it may certainly be attributed to the great 
family of Paleolithic flake-industries ’’ known 
also from Chitta and from Pampur, and that 
a Lower Paleolithic date is indicated. Con- 
sidering that in recent years the evidence 
for Mid-Pleistocene and even late Pleisto- 
cene upheavals in the Himalayan zone has 
steadily accumulated—evidence to which 
Dr. de Terra himself has made such out- 
standing contributions-——is it not at least 
a plausible hypothesis that the Zoji-La, if 
not other passes, afforded to Paleolithic 
man an easy traverse across the Himalayas ? 

For this evidence of geologically recent 
upheavals in northern India we can scarcely 


* He certainly had an extraordinary eye for fleeting line 
and form, and could give points to most of ys in the 
delineation of running animals, 
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refer to a more authoritative source than 
Dr. de Terra’ himself, who has corroborated 
and extended the work of his predecessors 
in the field, namely, Dainelli, Filippi, Middle- 
miss, Wadia and others. Although a 
detailed account of his researches is still 
awaited, he has told us enough to confirm 
the old view that in the Himalayan zone 
the mountain-building movements initiated 
towards the close of the Mesozvic era con- 
tinued, at intervals, till as late as the end 
of the Pleistocene and even into sub-Recent 
times, that is, till long after the advent of 
Man in northern India. 

In his important work on Prehistoric 
India (1927, pp. 52-91) Professor P. Mitra 
of Calcutta has discussed in some detail the 
changing geological background of the 
history of primitive man in northern India. 
But it may not be amiss to give here a brief 
statement of the outstanding conclusions 
based upon recent work. 

(i) The region of the Himalayas was 
once occupied by a Mediterranean ocean, 
the Tethys Sea, separating India (which 
probably lay south of the Equator) from the 
Eurasian land-mass in the north. Into 
this sea India sent out two great promon- 
tories : the Kashmir promontory on the N. W. 
(which according to Wadia was for some time 
connected to Eurasia by an isthmus) and 
the Assam promontory on the N. E. 

(it) Following an estimate by R. D. 
Oldham, de Terra concludes that the width 
of this ocean in Triassic times was at least 
1,485 kilometres (930 miles). 

(iit) Throughout the long ages from the 
Permian period till the end of the Eocene, 
the bed of this ocean was settling down 
under the weight of the accumulating sedi- 
ments. totalling a thickness of well over 
15,000 feet. 

(iv) With the dawn of the Tertiary era 
the loaded ocean floor (‘geosyncline’) began 
to upheave: the sediments were squeezed, 
uplifted and folded into a mountain chain 
by the slow but irresistible movement, 
towards each other, of the northern and 
southern land blocks, between which they 
were caught up as in a vice. 

(v) Round the resistant angular promon- 
tories the pile of sediments, folded some- 
what like a Japanese fan, became bent 


5 de Terra, ‘‘ Himalayan and Alpine orogenies, ” 1934, 
Rep. XVI, /uternat. Geol. Congr., Washington, 1933. See 
also idid., 1936, in Mature, April 25, pp. 686-688 and 
Science, March 6, Pp. 233-236. 


® References in de Terra, 1934, and in Wadia’s works, 
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sharply to the southwest (into Hazara)? 
and to the south (into Burma).® 

(vi) These “orogenic” or mountain-build- 
ing movements continued, off and _ on, 
throughout the Tertiary era and far into the 
Quaternary or Pleistocene period, when the 
greater part of northern India came under 
arctic conditions during at least three epochs 
separated by warmer (interglacial) intervals. 

(vii) Along the southern border of the 
mountains, at least, there is clear evidence 
that, as in the Alps, the folds of the strata 
followed like waves one behind the other, 
sometimes leaning over those in front. 
During the Middle Pleistocene “the Potwar 
basin was overthrust by Himalayan folds 
advancing southward,’ and _ in_ places 
broken off portions of the folds (““nappes’’), 
composed of the oldest rocks from the Inner 
Himalayas, were carried horizontally for 
several miles to the southwest, riding over 
the folds of the much younger Siwalik 
strata.!° 

(viii) The final phase of uplift of the 
Himalayan mountain belt witnessed the 
folding and dragging up of the youngest 
Karewa beds on the Pir Panjal range by 
at least 6,000 ft. and the tilting of late 
Pleistocene lake terraces round Srinagar." 
The effects of this upheaval were felt in the 
Potwar and even as far west as the Salt 
Range, which shows post-Pleistocene de- 
formation. Wadia records that between 
the Soan and Rawalpindi a thickness of 
some 5,000 fect of the upper Siwalik Boul- 


7 Wadia, ‘ The Syntaxis of the N.W. Himalayas: its 
rocks, tectonics and orogeny, " Rec. Grol. Surv. Lnd., 1931, 
LXV (ii). 

8 Sahni, ‘* Permo-Carboniferous  life-provinces, with 
special reference to India,” Curr. Sri., 1935, IV (6), 
388-390, and literature cited; see esp. Figs. 2, 3. ‘The 
view here expressed as to the southward continuation of 
the Himalayan mountains into Burma (as opposed to the 
idea of their eastward continuation into China, once 
suggested by Prince Kropotkin and J. W. Gregory and 
now advocated by Kingdon Ward) has been strongiy 
supported on geological grounds by Mr. D. N. Wadia ina 
paper recently sent for publication in the Aimalayan 
Journal, I have had the privilege of reading in advance 
this admirable exposition, by an acknowledged authority, 
of the origin and structure of the Himalayas. 

9 de Terra (1934), p. 8. 

10 Wadia (1931), pp. 215, 219. 

11 de Terra (1934), p.9; Hawkes, Hawkes and de Terra 
(1934), p. 14. 

12 Wadia, ‘The Tertiary geosyncline of N.W. 
Punjab and the history of Quaternary earth-movements 
and drainage of the Gangetic trough,” Quart. Journ, 
Geol. Min, & Met. Soc. of Ludia, 1932, 4 (3) ; de Terra, 
1934, p. 9. 
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der Conglomerate (which cannot be older 
than the Lower Pleistocene) have been 
tilted into a vertical position. These beds 
contain fossil bones of the elephant, horse, 
dog and other familiar animals. In addition 
Wadia found several hundred human arti- 
facts, probably of Chellean age, which are 
also suspected te belong to the Boulder 
Conglomerate and would therefore show 
that the tilting movement must have taken 
place after the arrival of man in this part 
of the World. In the Salt Range, again, 
Wadia and Anderson have shown that strata 
as old as the Cambrian have been thrust 
over Siwalik beds of Late Pliocene age. 

On various grounds Godwin-Austen based 
the opinion that “within a comparatively 
modern period, closely trenching upon the 
time when man made his appearance upon 
the face of the earth, the Himalaya has 
been thrown up by an increment approaching 
8,000 or 10,000 feet.” Indeed there are 
geologists who hold it as probable that this move- 
ment of uplift is still in progress. The 
frequent earthquakes felt all along the 
southern face of the Himalayas, parallel 
to the Great Boundary Fault (a plane, or 
rather a series of planes, of weakness in the 
strata from Baluchistan as far as Burma), 
may be cited as proof that stability has not 
yet been reached. A further argument is 
derived from the evidence of the far-reaching 
changes which have taken place in the 
drainage of the Indo-Gangetic plain within 
recent times. 

The way in which the river systems of 
nerthern India responded to the changing 
aspect of the land has been described in an 
unusually clear and interesting paper by 
Wadia.’> He supports the view of Pilgrim 
and Pascoe’ that during early Pleistocene 
times the drainage of the present Ganges 
valley flowed northwestwards and was dis- 
charged into the Indus by a great prehistori¢ 
river. Of this river, variously called the 
Siwalik River or the Indobrahm (for the 
Brahmaputra was a tributary), the lower part 
is believed to have flowed along a northwest 
prolongation of the present Jumna river, 


13 See Burrard and Heron, “ A sketch of the geography 
and geology of the Himalaya mountains and Tibet,” 
1933, 2, 74. 

14 Wadia, “The trend line of the Himalayan range: 
its northwest and southeast limits,’’ A/imalayan Journ., 
1936 (vide supra, note 8). 

15 Wadia, 1932, pp. 86-95. 


16 References in Wadia, 1932, 
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and then through the broad but now almost 
deserted channel of the Soan River in the 
Potwar, to join the Indus near Makhad. 
With the differential earth movements which 
converted the old Potwar basin into a pla- 
teau, the Punjab section of the Siwalik River 
was severed from the upper part of the 
channel, in which the flow of water became 
reversed and which became the modern Ganges. 
Wadia writes, “There are both physical 
and historic grounds for the belief that the 
Jumna, during early historic times, dis- 
charged into the Indus system, through the 
now neglected bed of the Saraswati river of 
Hindu traditions.*!? In the low plateau, 
west of Delhi, which now forms the imper- 
ceptible watershed between the Indus and 
Ganges systems, there is plenty of evidence 
of a varied character in support of this 
popular belief. 

To return to our point. All these changes 
in the physical background cannot but have 
exercised & profound § influence upon 
the development of human cultures in 
northern India. Without more precise data 
(which a close study of the finely layered 
clays or “‘varves” in the Karewas_ of 
Kashmir!> seems to promise) it would be 
rash to express an opinion about Godwin- 
Austen’s view of the extent of the recent 
elevation of the Himalayas. But unless 
his figures are a gross overestimate (which 
to the present writer seems highly improb- 
able) we have no reason to assume that the 
Himalayas or the Pir Panjai range were a 
barrier to the migration of Paleolithic or 
even Neolithic man. 

On the view here adopted northern India 
and China must have had direct contacts 
across the Himalayas since the dawn of 
human existence, and the passes over these 
mountains probably mark some of the most 
ancient routes trodden by man. If, there- 
fore, signs of Stone Age man were even to be 
found, say, on the Zoji-La itself, such a 
discovery would only be in accordance with 
expectation. 

It is for the future to show how far these 
routes were used by the descendants of 





17 Wadia, Joc. cit., p. 93. 
18 As explained in a previous article, ‘* The Karewas of 
Kashmir” (Curr. Sci., July 1936). 
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Neolithic man in India, that highly enter- 
prising and intelligent race of people who 
flourished nearly 5,000 years ago in the 
Punjab, Sind and beyond, and who were 
among the first to learn the use of metals. 
Their distant connections to the west are 
now well established. They also employed 
materials of which the nearest known sources 
are far away in peninsular India. Their 
knowledge of silajit (a drug of obscure 
nature used in India since time immemo- 
rial) may well indicate that they had ex- 
plored the Himalayas. And who knows but 
that the script of Harappa and Mohenjo- 
Daro, which still baffles the paleographer, 
will after all prove to have had early affini- 
ties with the ancient Chinese writings ?” 


Conclusion. 


The main point of this article is that 
between India and China cultural contacts 
have probably existed since the very dawn 
of human existence. Long before man con- 
quered the ocean intercourse between these 
twe ancient countries was possible by the 
direct route across the Himalayas which, 
during Palwolithic and Neolithic times, were 
probably not so high as to form an effective 
barrier. 

GULMARG, 

July 1, 1936. 

Postscript.—I have just read a brief report 
of the recent discovery by Pr. de Terra 
(Science and Culiure, July 1936, 49-50) of 
an outpost of the ‘ Indus” civilization in 
the valley of Kashmir, not far from the 
route connecting Srinagar with the Zoji 
Pass. The exact locality is the village 
of Burzahom, only a few miles north of the 
present site of Srinagar, a city which thus 
proves to have a far longer history than 
ever imagined. 

This discovery lends point to the sugges- 
tion that we may hopefully look for an 
extension of this ancient culture, marking 
the end of the Neolithic period, even across 
the Zoji-Ia. 

July 23, 1936, 





19 See C. L. Fabri, “ Latest attempts to read the Indus 
Script,” /udian Culture, 1 (i), p. 53, where the recent 


work of Dr. G. de Hevesy and of Professor Baron von 
Heine-Gelderm is referred to, 
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Torrent Action Interferes with Canal Efficiency. 
By R. Maclagan Gorrie, D.Sc., I.F.S. 


UCH discussion has arisen over the 
falling off in the winter levels of the 
larger Indian rivers, most of which are now 
utilised for irrigation. Although actual data 
have not yet been produced, there appears 
to be no doubt that the cold season flow of 
many of our Indian rivers has deteriorated 
to some extent, and the lack of water for 
the rabi (winter) crops is causing considerable 
anxiety and loss in various canal colonies. 
The problem applies throughout the drier 
half of India, and large sums have been 
invested by most provinces in irrigation 
and hydro-electric projects, whose success 
depends directly upon a sustained yield 
of water during the period of nadir flow. 
The popular opinion is that the winter 
flow depends upon the amount of rain and 
snow which falls subsequent to the monsoon 
period, but in actual fact the decrease in 
winter flow does not bear any direct rela- 
tionship to precipitation, and the effect of 
snow-melt is more apparent in the later 
kharif (summer) _irrigations. The major 
factor influencing the winter flow is not the 
actual precipitation but the capacity of the 
soil of the catchment area to absorb it. The 
typical Punjab catchment area is half in 
the high Inner Himalayas and half in the 
outer low foot-hills, and in both classes the 
absorptive capacity of the ground has, to a 
large extent, been interfered with through 
destruction of the plant cover which nature 
originally provided. Particularly in the 
lower foot-hills the damage to the grass and 
bush cover in the village grazing grounds 
has been systematic and cumulative over 
the last 60 years which have seen a gradual 
increase in the numbers of flocks of cattle, 
buffaloes, sheep and goats. The inevitable 
result is that the much abused ground is 
suffering everywhere from surface sheet 
washing and gullying, and with a falling off 
in porosity, the original soil profile has 
everywhere been destroyed and the present 
cover is less efficient as a sponge. A larger 
per cent. of the rainfall is therefore lost in 
flood peaks of dangerous and sudden inten- 
sity, followed by more rapid desiccation and 
a failure of the underground water-table 
which no longer receives its due share of the 
total precipitation. 
These facts have long been known to many 
officials and engineers, and it is interesting 
to have them verified by actual statistics. 


A short account is therefore given below of 
one specific instance where torrent intensity 
has been measured and its effects correlated 
with these measurements. 


TOPOGRAPHY OF THE PABBI HILLS AND 
UPPER JHELUM CANAL. 


The Upper Jhelum Canal runs S.W. 
between the Jhelum river and the Pabbi 
Range for some 25 miles, then at Rasul it 
bends sharply round the toe of these hills 
and runs westwards for some 10 miles before 
any large distribution of water is undertaken. 
Throughout these 35 miles it is subject to 
serious interference from the action of 
torrents arising in the Pabbi range which is 
a single continuous ridge of low hills averag- 
ing 1,200-1,300 feet, the level of the Canal 
being about 800 feet and that of the Jhelum 
river bed about 730 feet. The Pabbies 
consist of very friable and easily eroded 
sand rock interstratified with beds of ab- 
solutely infertile red shale and an occasional 
bed of loose pebbly gravel. The whole range 
is badly cut up into steep ravines, the heads 
of which are cutting back into the water- 
shed. Each torrent has very steep cliffs 
of hundreds of feet of bare soil at its head, 
while the intermediate ridges carry an open 
scrub growth of phulai (Acacia modesta) 
and a sparse cover of grass. The lower half 
of each torrent bed is a channel of shifting 
sand, widening out with the decreasing 
gradient as it passes beyond the forest 
reserve into the village lands where barani 
(non-irrigated) cultivation is done on both 
sides of the Canal. This belt of cultivation 
narrows considerably on the north face on 
approaching Rasul. 

The Grand Trunk Road and the Railway 
from Lahore to Jhelum run parallel across 
the Range at about its middle and both pass 
through the Forest Department’s Reclama- 
tion Area where since 1880 spasmodic efforts 
have been made to demonstrate torrent 
control and counter-erosion work. This area 
was originally taken up for protection of 
the road and railway against erosion but 
has been extended since 1921 and now 
covers some 3,500 acres. The remainder of 
the total of 38,000 acres of reserved forest 
is under a regime of passive protection, 
with grass cutting sold annually by blocks, 
and nominally complete closure to grazing. 
The control of illicit grazing varies inversely 
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with distance from this Reclamation Area 
and from the Range Headquarters at 
Kharian, so that the extreme east and west 
ends of the reserve suffer most in this way. 
The outstanding example of the utter ruin 
which can be achieved by persistent over- 
grazing on such friable soil is found on the 
south face up to 6 miles east of Rasul. This 
area was unfortunately omitted from the 
reserve and is the common grazing for a 
group of Gujar villages (Khokra, Panjan, 
Khori, ete. of Dinga Tahsil). Although this 
is the lowest part of the Pabbi ridge and 
the slope is comparatively gentle, the whole 
of this Gujar area is now a vast expanse of 
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shifting sand with the relics of phulai bucrs 

as the only stable element, the grass cover. 

having been almost completely destroyed. 
RUN-OFF DATA. 

Accurate run-off figures for these torrents 
have been collected by the Irrigation Depart- 
ment since the beginnings of the Canal 
construction and show that the average 
maximum run off for 8 large torrents in the 
north face of the Pabbies under a regime of 
passive protection is 630 cuseecs per square 
mile of catchment. Towards the toe at 
Rasul this rises to about 1,000 cusees where 
the Canal runs closer to the Pabbi ridge. 
The toe of the range at Rasul yields 1,144 





= | 
| 





Fig. 1. 


Highest run-off maximum of 1570 cusecs per square mile is yielded by Gujar’s grazing land on which the plant 
cover has been destroyed. 


cusecs per square mile under a regime of 
grazing for at least half the year. The 4 
outlets for the Gujars’ grazing land vield an 
average maximum of 1,570 cusecs per 
square mile. At the other extreme, the 
“trained ’’ streams of the Reclamation Area 
show a flood peak of roughly jth of the 
intensity of those under a passive protective 
regime, i.e., about 100 cusecs per square 
mile of catchment, and cultivation is carried 





on regularly in the actual beds of these 
streams beyond and below the forest bound- 
ary, whereas in the untrained streams no 
cultivation is possible anywhere near the 
widest flood limits of their broad sandy beds. 
EFFECT OF TORRENTS ON CANAL 
CONSTRUCTION AND MAINTENANCE. 
A. Level-Crossings.—To deal with the 
run-off from the largest torrents which cut 
across it at right angles, the Canal was given 
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Medium run-off intensity of about 630 eusecs per square mile is yielded by scrub forest under an ordinary 
regime of protection to grazing but open to grass-cutting. 


four “‘level-crossings’’. In these the worst 
torrents are passed across by allowing the 
torrent water to mingle with the Canal 
water and the excess from both is passed 
out over weirs. This saves any danger of 
breaching the Canal but entails a very heavy 
load of silt being passed into the Canal 
channel, as these torrents when in flood 
carry a very heavy load of sand and silt in 
suspension. The maximum floods recorded 
for these four nalas range from 42,000 to 
105,000 cusees. Silting from these level- 
crossings has increased to such an extent 
that in the 12 years prior to 1931, the Canal 
had actually lost 40 per cent. of its total 
carrying capacity and if no steps had been 
taken the active life of the Canal was esti- 
mated at only 15 years. In 1931 four silt 
extractors were installed at considerable 
expense to provide for the collection of silt 
in a series of wells in the bottom of the 
channel and its periodic ejection by washing 
into the adjoining and lower torrent channel. 
By this means further silting has been 
stopped but no definite gain has been regis- 


tered, so that the Canal is still 40 per cent. 
below its true capacity, and the position 
is only just being maintained. The 
largest and most troublesome of these 
level-crossings is for the Jabba Kas, a huge 
torrent bed whose catchment area includes 
the whole of the eastern end of the north 
face of the Pabbies and an even larger area 
of eroding foot-hills in Kashmir territory. 

B. Syphons.—The remaining torrents are 
provided for by 52 syphons. These are 
brick-in-mortar arched culverts which pass 
right under the Canal bed. As a brick arch 
will not stand any appreciable inside pressure, 
any sudden load of torrent water laden 
heavily with erosion debris is liable to burst 
it, thus virtually mining the Canal bed from 
below, and in order to reduce the danger of 
this, the Canal has to be kept running at 
more or less full capacity throughout the 
rains in order to keep an outside load upon 
these syphons. This in itself is a most 
undesirable feature because it aggravates 
the already serious problem of seepage. 
The value of torrent control and the 
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Fig. 3. 


Lowest run-off maximum of about 100 cusecs or less per square mile ig yielded by land improved by afforestation 
with mesquite trees and torrent training works. 


reduction in peak floods, which has been 
proved possible under the Forest Department 
reclamation regime, is obvious. If the 
peak flood of each torrent can be distribut- 
ed and passed down in six times the period 
normally taken by such torrents, the danger 
of bursting syphons would be largely elimina- 
ted and the Canal supply could be greatly 
reduced throughout the rains. 

C. Underground Water-Table.—Looking 
upon the movement of underground water 
in the Upper Jhelum Canal area as a definite 
stream, this flows 8. W. between the Jhelum 
on one side and the Bhimber and Chenab 
on the other, carrying with it the southern 
face drainage of the Pabbies and the seepage 
from the whole great bend of the Upper 
Jhelum Canal. The flat country around 
Dinga is incapable of dealing with such 
quantities of water, with the result that 
large areas remain flooded for about 2} 
months each year. The 8S. W. movement of 
the underground water carries this evil on 
into the main area served by the Canal, 
causing widespread water-logging. The six 


svyphons draining the western toe of the 
-abbies, namely Rasul, the four of the Gujar 
village block, and the adjoining Chimber 
which has a relatively small portion of its 
total catchment area in Reserved Forest, 
total together a catchment area of 16 sq. 
miles whose total maximum flood discharge 
amounts to 19,000 cusees, all of which has to 
be handled in one branch of the Dinga drain 
which is capable of handling only 200 cusees. 
From these figures it appears that these 
16 sq. miles may be a very crucial factor in 
the local water-logging situation. 

D. Certain Torrents Now Inactive-—Below 
Chimber the next seven syphons were built to 
varry very large flood peaks from the large 
area of comparatively flat ground bounded 
by the Pabbies to the north, the Lahore- 
Jhelum road to the north-east and the 
Bhimber nala watershed to the southeast. 
In the early days very large floods were 
actually recorded from what was then 
largely waste land. During the last 30 
years this has been brought entirely under 
cultivation with a fairly efficient regime of 
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watt bandi (contour ridging), with the result 
that even for single catchment areas up to 
45 sq. miles in extent, no severe floods have 
been recorded in the syphons for many 
years past. This is a rather remarkable 
result. Intensified cultivation methods, 
chiefly accurate terracing and properly 
maintained watt bandi, appear to be the main 
factor in effecting this change, though the 
training of three of the large south-face 
Pabbi torrents by the reclamation work 
above Kharian may also be to a smaller 
extent responsible for this. 


SUGGESTED LINES OF TREATMENT, 


With the data now available the various 
torrents can be ¢lassified according to their 
destructive tendencies, and reclamation work 
concentrated from the worst offenders. 
Such work in areas already closed to grazing 
consists of (i) “gully plugging’ with a 
series of small stone bunds in the heads of 
each nala branch, not to store water but to 
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delay the run-off; (ii) improvement of cover 
on all slopes by afforestation (iii) the training 
of the nala bed by planting its banks and 
bed with tall grasses. The object of all 
such work is to destroy the dangerous 
‘“‘ peak ” of sudden flood by distributing the 
run-off over a longer period and providing 
better conditions for seepage throughout the 
whole of the catchment. For non-forest 
land and areas subject to heavy grazing, the 
first essential is to get control of the grazing 
and effect a drastic reduction in the number of 
live-stock. Once this has been arranged, 
nature will herself improve the porosity by 
producing a better ground cover; where 
grazing has reduced the place to a waste of 
shifting sand, the natural process of recovery 
is a desperately slow one, but this can be 
hastened by the appropriate reclamation 
treatment. 

I gratefully acknowledge the help given 
to me by Mr. E. 8. Crump, ¢.1.E., .8.E., 
in presenting the above data. 


The Genes of Triticum Timopheevi Zhuk., Secale cereale L. and 
Haynaldia villosa Schur. 


By Prof. Dr. 


Dontcho 


Kostoff. 


(Academy of Sciences of U.S.S.R, Institute of Genetics, Moscow.) 


HE basic chromosome number of the 
genus Triticum and its allied genera 
(Secale, Haynaldia, Aegilops, Agropyrum, 
Elymus, ete.) is 7. The species of the genus 
Triticum are divided into three groups accord- 
ing to the chromosome number, namely, 
(1) diploid wheats or monococcum group with 
n=7, 2n =14, (2) tetraploid wheats or 


durum group with n = 14, 2n = 28, and (3) 
hexaploid wheats or vulgare group with 
n= 21, 2n = 42 chromosomes. The gene 


of the diploid group consisting of 7 chromo- 
somes is designated with A or the whole 
gene formula of the diploid wheats is AA. 
Tetraploid wheats have gene A of diploid 
wheats and another gene designated with 
B. Hence the gene formula of the tetra- 
ploid wheats will be AABB. Hexaploid 
wheats contain both (A and B) genes of 
the tetraploid wheats, and in addition te 
these another gene, designated with ©. 
(Japanese investigators designate this gene 
with 0D.) The formula of the hexaploid 
wheats will be then AABBCC. These gene 
formulas were stated by Sax (1921), Kihara 
(1924-1934) and many others. 

In 1923 Zhukovsky found in Georgia a 


new wheat form and described it first as a 
variety of Tr. dicoccoides Schul., (1923), while 
» years later (1928) he gave it the specific 
name Triticum Timopheevi Zhuk. It has 
nr = 14, 2n = 28 chromosomes. 

Interspecific crosses between Tr. Timop- 
heevi and the other species of Triticum were 
produced with difficulty. The hybrids 
obtained were usually self-sterile. Single 
grains were rarely obtained from Tr. 
vulgare <x Tr. Timopheevi and from Tr. 
persicum X< Tr. Timopheevi hybrids, while 
the hybrids amongst the other tetraploid 
species (AABB) are usually fully fertile. 
The pentaploid hybrids (AABBC) are 
partially fertile, i.¢., more fertile than the 
hybrids AABB x Tr. Timopheeri and 
AABBCC x Tr. Timopheevi. 

Such a peculiar behaviour of Triticum 
Timopheevi suggested the idea of studying 
the behaviour of the genes of this species. 
In the triploid hybrids produced by crossing 
Tr. monococeun (AA) with Tr. Timopheevi 
and vice versa, the chromosomes with gene 
A, form most frequently chiasmata with 7 
chromosomes of Tr. Timopheevi, while the 
other 7 chromosomes remain as univalent, 
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(Less than 7 bivalents, as well as trivalents 
occasionally occur. More detailed description 
will be given elsewhere—see Kostoff 1936, 
a.b.) Hence Tr. Timopheevi has, roughly 
speaking, one gene homologous with gene A. 


In order to study the relations between 
the second gene of Tr. Timopheevi in 
respect to the other two Triticum genes 
(B and ©) crosses were made between AABB 
Triticum species and Triticum Timopheevi 
as well as between AABBCC Triticum species 
~ and Triticum Timopheevi. Both tetraploid 
as well as pentaploid hybrids were success- 
fully produced with Tr. Timopheevi (Kihara 
and Lilienfeld did not succeed in producing 
pentaploid hybrids). 


Cytological studies of the chromosome 
behaviour during the I metaphase in the 
PMC (pollen mother cells) of Tr. Timopheevi 
x Tr. durum var. melonopus and Tr. Timo- 
pheevt “x Tr. persicum var. stramineum 
showed that various number of chromosomes 
with the second gene of Triticum Timopheevi 
conjugate with gene B of Tr. durum and 
Tr. persicum ; therefore it was called f-gene. 
It should be noted here that many more 
chromosomes with gene 8 formed chiasmata 
with the chromosomes having gene B of 
Tr. persicum, while somewhat less of them 
formed chiasmata with the chromosomes 
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The Chromosomes from a pollen mother cell of the 
hybrid Tr. coinpactumxXTr. Timopheevi—10 bivalents 
and 15 univalents. 

Fig. 2. 

The chromosomes from a pollen mother cell of the 
hybrid—Tr. TimophceviX Tr. persicum—13 bivalents 
and 2 univalents. 

Fig. 3. 

Polyvalent chroi. somes from various cells 

Tr. Timopheevi X a'r. persicum. 
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having gene B of Tr. durum. In the hybrid 
Timopheevi x persicum — 10-12 bivalents 
were found. In single cells even 14 were 
observed. (Polyvalents occurred too.) In 
the hybrid Timopheevi x durum, however, 
9-10 bivalents were most frequently observed. 
(Detailed description will be given elsewhere— 
Kostoff 1936, a. b.) The chiasma formation 
between the chromosomes having gene B of 
the tetraploid wheat species with those having 
the gene of Tr. Timopheevi indicate that this 


gene is partially homologous with gene B.. 


It should be mentioned here that gene ~ 
was designated by Kihara and Lilienfeld 
(1934) with G and considered as non-homo- 
logous with B, their data, however, were 
almost similar to that we obtained. 

The pentaploid hybrids (AAB8C) between 
vulgare wheat (AABBCC) and Tr. Timopheevi 
(AASB) had about the same number of 
bivalents as those observed in the tetra- 
ploid hybrids (AAB§) between durum wheats 
(AABB) and Tr. Timopheeri. (Detailed 
description will be given elsewhere—Kostoff 
1936, a. b.) These observations indicate that 
the gene is not homologous with gene C. 

It was interesting to find out the relations 
between the genes of Triticum and_ those 
of Secale cereale (n = 7, 2n = 14), gene § 
and Haynaldia villosa (n =7, 2n = 14), 
gene V. Therefore a_ series of hybrids 
were produced and cytologically investigated. 

The studies of the hybrid Tr. dicoccum x 
Haynaldia villosa showed that 0, 1, or 2 
bivalents with one chiasmata usually occur 
in the I metaphase of the PMC’s. These 
observations showed that V gene of Hay- 
naldia is not homologous with A and B 
genes of Triticum. In studying the hybrid 
Tr. vulgare var. Novinka x Haynaldia villosa 
(i.e., ABCV) somewhat more bivalents were 
found, but they seem to be rather due to 
autosynthesis between the chromosomes 
having A, B and C genes than to allosynthesis 
between the chromosomes with C and V genes. 
(Detailed description will be given elsewhere.) 
In the hybrid Tr. Timopheevi x Haynaldia 
villosa (i.e., AV) 0, 1, 2 and 3 bivalents were 
observed. It seems that f-gene has 
somewhat greater affinity with V_ gene, 
than A and B genes, but since, very often, 
orily univalents were found in the hybrid 
Tr. Timopheevi <x Haynaldia villosa, we can 
safely infer absence of homology between f- 
and V genes. 

Secale cereale (S) gene behaves in a 
similar way to the gene of Haynaldia 
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villosa (V). In studying the hybrids Tr. 
turgidum x Secale cereale (i.e., ABS) and Tr. 
vulgare x Secale cereale (i.e., ABCS) we 
obtained data which showed that S gene 
is not homologous with genes A, B and C 
of Triticum. Similar data were reported by 
other students (Lebedeff, 1932; Miintzing, 
1935, ete.). The relation between the Secale 
(S) gene, and fB-gene of Tr. Timo- 
pheevi was not however studied. Kihara 
and Lilienfeld’s attempts to cross Tr. Timo- 
pheevi with Secale cereale were unsuccessful. 
We raised in 1935 two hybrids Tr. Timo- 
pheevi x Secale cereale (i.e., ABS). It was 
possible to study cytologically one of them. 
The absence of bivalents in the I metaphase 
of PMC’s in the hybrid and the appearance 
of only one or sometimes of two bivalents 
with one terminal chiasma showed that f- 
gene is not homologous with 8S gene. 

But what is then the relation between V 
gene (of Haynaldia villosa), and S gene 
(of Secale cereale)? Numerous attempts were 
made to cross Secale cereale with Haynaldia 
villosa but they were always unsuccessful. 
We produced, in 1931, only one hybrid and 
it died at an early stage of development. 
Recently, we followed another way in 
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combining the gene of Secale cereale (S) 
with that of Haynaldia villosa (V), namely, 
by using a bridge species. Tr. dicoccum 
served as one such. In crossing the hybrid 
Tr. dicocceum x Haynaldia villosa (i.e., ABV) 
with Secale cereale (S) a trigeneric triple 
hybrid with 28 chromosomes (ABVS) was 
produced which contained all A, B, V, and S 
genes. In studying the meiosis of this 
hybrid we found usually 28 univalent chromo- 
somes, or 1 bivalent and 26 univalents. Such 
a behaviour of the chromosomes during the 
I metaphase of the trigeneric hybrid shows 
that gene S is not homologous with gene 
V. (Detailed description will be given else- 
where by Kosto and Arutinnova.) 

Kihara, H., Mem. Coll. Sci. Kyoto Imp. Univer. Ser., 
1924, B, 1. 

Kihara, H., Genonanualyse bei Triticum und Aegilips. 
V ; Lilienfeld, F., und Kihara, H., Cytologia, 1934, 6, 
87-122. 

Kostoff, D., Chronoiome behaviour in Triticum 
hybrids and allied genera, 1936, 1, I1, and 11I (In press). 

Miivtzing, A., /eriditas, 1935; 20, 137-169. 

Sax,K., Genetics, 1921, 6. 

Sax, K. Genetics, 1922, 7. 

Zhukovsky, P. M., Ber. Tif. Bot. Gart., U1. (Russian), 
1923. 

Zhukovsky, P. M., Bull. Appl. Bot., 1928, 19. 


The Photoisomerides of Ergosterol. 
By I. M. Heilbron and F. S. Spring. 
(Department of Chemistry, The University of Manchester.) 


T is not the intention of this resumé to 
trace the history of the recognition and 
characterisation of vitamin D (the antirachi- 
tic accessory food factor), but rather to deal 
with the chemistry of calciferol. It is neces- 
sary, however, at the outset to emphasise that 
abundant evidence has accumulated which 
shows that vitamin D of cod-liver oil and 
other natural sources is not identical with 
calciferol, the antirachitic photoisomeride of 
ergosterol.* 

That ergosterol on irradiation is converted 
into a material with strong antirachitic acti- 
vity was demonstrated independently by 
Rosenheim and Webster,*? and by Windaus 
and Hess. The first crystalline photoiso- 
merides of ergosterol to be isolated were the 


1 For such a summary see Heilbron, /. Soc. Chem. 
Jnd., 1936, 55, 1219. 

2 Steenbock, e¢ alia, J. Bicl. Chem., 1932, 97, 249; 
Ender, Z. Vitaminforsch., 1933, 2, 241; Rygh, Mature, 
1935, 136, 396. 

3 Biochem. J., 1927, 21, 389. 
* Nachr. Ges. Wiss., Gottingen, 1927, 175. 





suprasterols I and II formed by prolonged 
irradiation of a solution of ergosterol’; they 
are physiologically inactive and no longer 
exhibit selective absorption in the ultra- 
violet region of the spectrum. If however, 
ergosterol be carefully irradiated to give a 
product of maximum physiological activity, 
unchanged ergosterol can be removed by 
taking advantage of the fact that the irradia- 
tion products, in contrast to ergosterol, are 
not precipitated by digitonin. Bourdillon 
et alia,® isolated a crystalline product with 
a high antirachitic potency by high vacuum 
sublimation of the resin so obtained; this 
product was later shown to be a mixture of 
caleiferol, m.p. 114-117°, possessing an en- 
hanced antirachitic activity, and a physio- 
logically inactive pyrocalciferol.? Almost 


5 Windaus, Gaede, Késer and Stein, Annalen, 1930, 
483, 17. 

6 Proc. Roy. Soc., B, 1930, 107, 76. 

7 Askew, Bruce, Callow, Philphot and Webster, Pro: 
Roy. Sec., B, 1932, 109, 488. 
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simultaneously, Windaus and Deppe® ob-_ irradiation of calciferol gives only the supra- 
served that the ergosterol free-resin obtained sterols I and II, which are unchanged by 
by irradiation with “long-wave ” light (the further irradiation.” Thus the photo- 
unfiltered light of the mercury are) on chemical process may be represented by 
treatment with citraconic anhydride at reom the scheme :— 


Ergosterol —> Lumisterol > Tachysterol —> Calciferol—> i aren ig I and II. 
temperature followed by removal of the [py the “short-wave” irradiation of ergo- 
acidic fraction, gave a crystalline compound, sterol, lumisterol is not formed ; toxisterol is 
‘vitamin D,” which possesses a high antl- the name given to a probable photoisomeride 
rachitic activity. Later.® it was observed of ergosterol, the existence of which is 
that if the unfiltered light of the magnesium — jnferred from the appearance of high toxicity 
are be used (main emission at 278-280mp) for and a band at 240 my during the over- 
the irradiation process, the ergosterol-free — jppadiation of ealciferol. 
resin so obtained after treatment with citra- Chemical Investigation. —For details of the 
conic anhydride gave a crystalline antl- methods by which the constitution of 
rachitie factor, vitamin D,, identical with the — ergosterol (1) has been established the reader 
caleiferol of Askew, Bourdillon, et alia’: it must be referred to the original literature.® 
possesses a physiological activity considerably The photoisomerides of ergosterol all resemble 
greater than that of vitamin Dj. the latter in possessing a side chain ethylenic 
The problem then resolved itself into jinkage since each gives methylisopropyl- 
whether irradiation of ergosterol gives more acetaldehyde on ozonolvsis.1t The consti- 
than one antirachitic factor or whether tytion of lumisterol has been, to a large 
vitamin D, is a mixture. The latter was measure, established by the observations 
found to be the case when vitamin D, was that it is tetracyelic. containing three ethe- 
resolved by fractionation of its dinitro-  yojid linkages, and that it gives 3-methyl- 
benzoate into calciferol (vitamin D,) and a — eyclopentenophenanthrene on dehydrogena- 
physiologically inactive isomer to which the tion with selenium!*: thus it must contain 
name lumisterol was given.'® Yet another the normal sterol condensed ring system. In 
photoisomeride of ergosterol was obtained by addition to an ethylenic linkage between 
examination of the fraction of the resinous A ag rs ee ee aa 
irradiation product from ergosterol which aS ee pone atti. 
. . . . € “3 cs 6° « . 
es with a -2 gene — tion which automatically locates the remain- 
of the ease with which it combines with  jno shitnniad aumtiun ot Mt sini 7 
citraconic anhydride this new isomeride is stort cnctete rine na wdtot with mon 
called tachysterol ; it is antirachitically in- anhydride and must therefore contain a 
active and toxic, producing calcification in conjugated system of ethenoid linkages.1? 
oo i lace , = Since lumisterol is not precipitated by digito- 
ius although irradiation of ergosterol pin. it is highly probable that in e as 
produces a series of photoisomerides, only enc ae a ct recog tng 
caleiferol (vitamin D,) has the property of configuration ; jumisterol (11) probably 
controlling normal calcification. In order to qiffers from ergosterol in the arrangement of 
facilitate a chemical study of the constitu- the groups associated with C. and (Cy (and/or 
tion of caiciferol it.is clearly important to ¢@ ). 7 
establish whether the various isomerides are ” 
formed simultaneously, representing indivi- 
dual reactions, or whether they are stages in 
a continuous transformation. Irradiation of 
iumisterol has been shown to give tachysterol, 


Calciferol and Tachysterol—That tachy- 
sterol in contrast to ergosterol and lumisterol 
contains four ethylenic linkages was demon- 
strated by the method of perbenzoic acid 


caleiferol and the suprasterols I and I, 12 Setz, Z. Physiol. Chen., 1933, 215, 183. 
whilst irradiation of tachysterol gives calci- 13 Windaus, Inhoffen and Reichel, Annales, 1984, 


ferol and the suprastero!ls I and II. Further 510, 248; Dann, Heilbron, Phipers, Samant and Spring, 
i ee J. Chem. Soc., 1934, 1576. 


S Anunalen, 1931, 489, 252. 14 Guiteras, Annalen, 1932, 494, 116. 
® Windaus, Linsert, Liittringhaus and Weidlich, 19° Heilbron, Spring and Stewart, /. Chem. Soc., 1935, 
Annil.n, 1932, 492, 226. 1221. 
10 Windaus and Linsert, 4nnalen, 1931, 489, 269. 16 Dimroth, Be., 1935, 68, 539. 
*l Windaus, Werder and Liittringhaus, Annalen, 17 Heilbron, Moffet and Spring, (unpublished observa 


1932, 499, 188. tion). 
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titration.'® It was subsequently shown that 


e calciferol is likewise tetraethenoid both by 
yf perbenzoic titration’® and by catalytic hydro- 
r genation.2° Calcifero] and tachysterol must 
. possess the same nuclear structure since 
e each on reduction with sodium and alcohol 
c (CF give one and the same dihydro-derivative.”! 


ae Since both ergosterol and lumisterol are 
- tetracyclic it follows that their transforma- 
2 tion into tachysterol and calciferol must be 
accompanied by the rupture of a ring with 
the consequent appearance of a fourth 
ethylenic linkage. It is clear that the 
conjugated system of ethylenic linkages in 
both ergosterol and lumisterol is the most 
probable seat of the photochemical change, 
thus leading to six possible nuclear structures 
for calciferol and tachysterol according to the 
mode of rupture of ring B.'* 
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The first evidence concerning the nature 
of this tricyclic nucleus was obtained by 
oxidation of calciferol when an af-unsatu- 
rated aldehyde C,.,H,,0, was isolated.** The 





18 Lettré, Anunalen, 1934, 511, 280. 
rn Heilbron and Spring, /. Soc. Chem. Ind., 1935, 54, 
5. 
20 Kuhn and Mller, Z. angew. Chem., 1934, 47, 145. 
21 Miller, Z. physiol. Chem., 1935, 233, 222. 
22 Heilbron, Samant and Spring, Mature, 1935, 135, 
1072 ; /. Chem. Soc., 1936 (in press), 
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formation of this aldehyde (IV) clearly 
shows that calciferol has the structure (II), 
in which the remaining ethylenic linkage 
must be associated with ring A. 

This constitution has been confirmed and 
extended by an independent method.* 
Calciferol gives two isomeric adducts with 
maleic anhydride, which on partial hydro- 
genation give dihydro-derivatives. Ozono- 
lysis and selenium dehydrogenation of these 
derivatives give respectively a ketone, C,,H,,0, 
and 2: 3-dimethylnaphthalene respectively. 
These reactions can only be interpreted if 
structure (IIT) for calciferol be expanded to 
(V) in which the ring A ethylenic linkage is 
situated between C,) and C,,. The presence of 
such an exocyclic methylene group has been 
demonstrated by ozonolysis of calciferol 
when formaldehyde is obtained. together 


CoH 
Mt Me wy 
_—": CH 
OHC™ IV 


with a keto-acid, C\;H,»O, (Va).** There 
can thus be no manner of doubt that calciferol 
is correctly represented by (V). 

It is probable that if a sterol contains a 
conjugated system of ethylenic linkages in 
positions C;-C, and C,-C, it can be trans- 
formed into an antirachitic factor by 


23 Windaus and Thiele, Avnalen, 1935, 521, 160. 
24 Heilbron, Jones and Spring, (unpublished observas 
tion), 
F 
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irradiation with ultra-violet light. Thus the 

synthetic 7-dehydrocholesterol (VII)*> is con- 

verted into a highly antirachitie product on 

irradiation, whereas the synthetic 7-methyl- 

ene cholesterol (VIII) is antirachitically in- 
Me 
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CH-+CH,+CH2+CH2-CHMeys 
Me 


A\\ 


|_| 


; IV _ 


m4 aR J 


8 





VII 


25 Windaus, Lettré and Schenck, Anualen, 1935, 520, 
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active after similar treatment.26 It has been 
reported however, that 7-dehydrostigma- 
sterol is comparatively inactive after irradia- 
tion.?? 
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26 Bann, Heilbron and Spring, (unpublished observa- 
tions). 
27 Lettré and Inhoffen, Sterine, 
Stuttgart, 1936, p. 312. 
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Soft X-Rays and Photoelectrons from 
Nickel at Different Temperatures. 


TARTAKOWSKY AND KuUDRJAWZEWA! found 
that the secondary electron current from 
heated nickel showed a sudden decrease 
at the Curie point (358° C.). They inferred 
that the conduction electrons emitted when 
the metal was bombarded were also res- 
ponsible for the ferromagnetism of the 
metal. Hayakawa? utilised this method to 
study transformations in metals and metallic 
alloys. He has reported the existence of 
a critical potential for each ferromagnetic 
metal, the variation of the secondary current 
changing sign as the applied potential is 
increased to values higher than this critical 
voltage. He has accounted for the exist- 
ence of such critical values from the point 
of view of Richardson’s structure electrons. 

The close connection between the soft 
X-ray excitation on the one hand and 
secondary electron emission and _ photo- 
electric activity on the other, has been the 
subject of extended investigation in Pro- 
fessor Richardson’s laboratory in London.‘ 
The question hence arises as to whether 
any sudden variations exist in the soft 
X-ray excitation and photoelectric efficiency 
of ferromagnetic metals as their temperatures 
are raised beyond the Curie point. Nickel 
was chosen for special investigation. 

The experimental tube was of pyrex. 
The electrical connections were similar to 
those employed by Richardson and Rao® in 
their study of soft X-rays from metals. 


The working pressure was maintained below 
10° mm. as indicated by a Macleod gauge. 

The photoelectric efficiencies of copper 
and nickel when exposed to soft X-radiation 
(applied potentials of 100 and 150 volts) 
were found to be independent of tempera- 
ture in the range 30° to 500°C. These 
results agree with similar observations made 
in the optical region.® 

The soft X-ray intensity from well de- 
gassed polycrystalline nickel increased with 
temperature gradually at first and more 
rapidly at higher temperatures. No abrupt 
change in intensity was observed at the 
Curie point of nickel. 

A comparative study was also made of 
the photoelectric efficiencies of polycrystal- 
line nickel and a single crystal of nickel 
with 110 face. The photoelectric efficiency 
of the 110 surface was found to be smaller 
than that of the polycrystalline nickel face by 
about 12 percent. This interesting observa- 
tion can be accounted for in the following 
manner. 

Nakaya’ has shown that a heavy bombard- 
ment on a well-polished metal has the same 
effect as etching and that the crystal facets 
are brought out in the process. We have 
X-ray evidence® to show that the structure 
at the boundaries of the large number of 
crystals developed during bombardment is 
considerably distorted. Hence it is likely 
that the photoelectric emission (as also 
secondary emission) from these regions is 
much greater than from regions of more 
perfect structure, 
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These considerations lead one to the 
conclusion that the increase in the secondary 
emission observed by Hakayawa at the 
Curie point (at potentials above the critical 
value) should be due to an increase in the 
number of electrons returning with the 
same velocity as the primaries or with a 
slightly decreased velocity. This would 
mean that the energy of the structure 
electrons responsible for the conservation of 
spin in the micro-crystals of Heisenberg 
shows a sudden decrease at the Curie point 
and that these electrons are more easily 
driven out of the metal, thus enhancing the 
secondary electron current. 

S. RAMACHANDRA RAO. 
Annamalai University, 
August 3, 1936. 

1 Zeits. f. Phys., 1932, 75, 137. 

2 Sc. Rep. Tohoku Imp, Univ., 1933, 22, 934. 

3 Proc. Roy. Soc., 1930, 128, 63. 
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# See innumerable papers in the Proc. Roy. Soc. 
5 Prec. Roy. Soc., 1930, 128, 16. 

© Allen, Photoelectricity | Longmans). 

7 Proc. Roy. Sec., 1929, 124, 616. 

8 Elam, Distortion of Metal Crystals, 1935. 


Oberbeck’s Vortices in Air. 
OBERBECK’S vortices in water were studied 
by one of the authors.! 

A study of these in air was made on similar 
lines by using smoke as the tracing fluid, 
A heam of sunlight was incident in the 
direction of travel of the vortex. The beam 
was periodically interrupted by a rotating 
shutter and the smoke streaks were photo- 
graphed by a powerful camera by means of 
the light scattered by them. — By suitably 
controlling the interval between successive 
exposures overlapping of the several stages 
on the photographic plate was avoided. 


Fig. 1 shows a typical record. 





Fig. 2. 
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All relevant data such as the number of 
convolutions, the distance travelled, and the 
time required are thus obtained at one stroke. 


Increase in the quantity of air let out 
through the generating tube brings out 


venerally a number of vortex rings at once. 
By suitably controlling the conditions of 
flow only two rings would be obtained. 

Fig. 2 shows two stages of the rings 
obtained on a film kept in continuous rota- 
tion. 

It was observed that the two rings were 
essentially different in their origin. The 
first one started from the very end of the 
tube and travelled on, the number of convolu- 
tions increasing. 

The second one, however, originated at a 
fixed distance (as far as could be ascertained 
visually) away from the tube. Its progress 
was not so rapid as that of the first. 

To the knowledge of the authors the 
difference is striking and further work in 
this connection is in progress. 

R. V. BARAVE. 
V.S. DUBHASHI. 
Physics Department, 
Fergusson College, 
Poona, 
July 18, 1936. 


1 Phil, Mag. 1931, 11, 1057. 





A New Method of Oximation. 


Hag, RAY AND TUFFAIL-MALKANA! showed 
that anthraquinone and histazarine dimethyl 
ether readily gave oximes in pyridine solution. 


Later on, Cook, Hewett and Lawrence? 
prepared the oxime of trans-hexahydro- 


anthrone by following an identical procedure 
but made no reference to the earlier work. 
They, however, gave publicity to the useful- 
ness of this method of oximation in difficult 
eases. This method is particularly suitable 
for the preparation of those oximes which 
are formed with great difficulty. 

It has now been found that flavone and 
a-napthaflavone react with hydroxylamine 
in aqueous pyridine solution under the 
following conditions : 


A mixture of flavone(0-1 g.), hydroxylamine 
hydrochloride (0-15 g.) in water (0-5 c.c.), 
pyridine (1 ¢.c.) was refluxed on a sand-bath 
for 4 hrs. and then poured into dilute acetic 
acid when cold. The precipitated solids 
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crystallised from hot dilute acetone in 
colourless needles, m.p. 237°. Yield quanti- 
tative. Found: N, 5-95; C,;H,,O.N requires 
N,6-19%. Similarly, a-naphthaflavone gave 
the substance C,,H,,0,N (colourless needles, 
m.p. 181° after crystallisation from hot dilute 
acetone) on similar treatment. Found: N, 
1-85; CyyH,,O,N requires N, 4-8%,. 

The structure of these substances are under 
investigation but presumably they are true 
oximes, 

K. ©. GULATI. 
J. N. Ray. 
The University, 
Lahore, 
July 15, 1936. 


1 7.C.S., 1934, 1328. 
2 /.C.S., 1936, 79. A 


Nutritive Value of Parboiled Rice. 


IN recent years, considerable amount of 
attention has been drawn to the high nutri- 
tive value of parboiled rice. Evidence has 
been adduced to show that during the process 
of parboiling vitamin B, penetrates into the 
endosperm layers so that in spite of even 
high polishing, the anti-neuretic vitamin is 
not entirely lost.’° 

The basis of the general nutritive value of 
parboiled rice has so far remained rather 
obscure. The observations of MceCarrison 
and Norris, Joachim and Kandiah,’? Codd 
and Peterkin,® Basu and Sarkar® and others 
would indeed suggest that parboiled rice is 
not very different in composition from raw 
rice derived from the same variety. Recent 
studies by the present authors would show 
that parboiled rice polished to the same degree 
is generally slightly richer in both Nitrogen 
and Phosphorus than the corresponding 
specimens of raw rice. 

This would not however entirely account 
for the superior nutritive value of parboiled 
rice to that of raw rice. 

It is well known that irrespective of the 
variety chosen, parboiled rice is generally 
darker in colour than the corresponding raw 
rice. The colouring matter (which is de- 
rived in part from the husk) can be removed 
to some extent by polishing, but the final 
product rarely ever attains the desired 
degree of whiteness. In view of this and 
the fact that parboiled rice is generally 
consumed by the poorer classes of people, 
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it is milled to a less extent (about 5 per cent.) 
than raw rice (15-20 per cent.). 

It may be seen from Table I, that between 
5 and 15 per cent. of polishing, a large part 
of the nitrogen and phosphorus of the 
hulled rice are lost. As already explained, 
this portion is generally preserved in par- 
boiled rice so that it becomes very much 
richer in these two valuable constituents 
than polished, raw rice of commerce. 


TABLE I. 


Nitrogen and Phosphorus contents of Raw and 
Parboiled Rice Polished to Different Degrees. 





Raw Rice | Parboiled Rice 








IN, FA | 
Degree of sherogenl? —_ pr Nitrogen| Phospho- 
polishing | as mg. mg. per. |shing( per as mg. |rus as mg. 


(per cent.) |per —_, 100 g. 





> y io 
cent.) |Pe 100g. per 100g. 





Variety Adt. 11. 


Unmilled| 1114 160 {Unmillea] 1138 160 
1-0 1103 154 2-0 
2-0 1092 147 3-8 | 1092 136 
1061 134 5-3 | 1077 127 


— 
— 
_ 
_ 
— 
—_ 
io 2) 


w 

















‘ 
5-5 1038 122 6-6 | 1064 118 
7:3 1015 109 8-1 | 1046 107 
8-8 996 98 9-2 | 1030 98 
10°8 973 85 | 11-4 | 1000 79 
12-8 949 74 | 13-4 971 60 
15-8 914 59 | 15-4 939 44 
19-3 871 33 | 18-4 894 20 
24-3 830 25 | 23-4 841 — 


Unmilled 1239 366 | Unmilled 1269 360 
2-0 1227 334 2-5 | 1252 325 
8 1214 300 4-0 | 1242 298 

3 1194 251 7-0 | 1220 246 
8 1180 221 9-2 | 1201 201 

9-3 1164 193 | 10-7 | 1188 172 

11-7 1139 151 | 12-7 | 1163 124 

13-4 1121 124 | 14-5 | 1105 75 

14-6 1107 107 | 15-7 | 1086 DD 

16-3 1089 85 | 16-7 | 1070 31 

18-6 1060 73 | 19-2 | 1040 20 

23 -6 1038 — | 23-2 | 1009 oo 




















Parboiled rice is generally poorer in fat 
than raw rice polished to the same degree. 
This would account for the slightly better 
keeping quality of the former. During 
parboiling, the starch gets partly gelatinised 
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so that, on cooking, parboiled rice tends to 
stiffen more readily than raw rice. This 
would account for the better keeping quality 
of cooked parboiled rice, especially when 
stored under water. 

Parboiled rice of commerce is generally 
prepared out of the so-called coarse or 
coloured varieties of rice as also those which 
tend to get readily broken on milling. (The 
milling quality of rice is greatly improved 
by parboiling). The recent observations of 
the authors would show that some of the 
coloured varieties (and coarser varieties in 
general) have thicker bran layers and con- 
tain very much more of nitrogen and phos- 
phorus than the superior white varieties, 
This may also have some bearing on the 
high nutritive value of parboiled rice. 


A. SREENIVASAN. 
H. P. DAS Gupta. 


Department of Biochemistry, 
Indian Institute of Science, 
Bangalore, 
July 7, 1936. 


1 Douglas, C. E., Empire Marketing Board Report; 
1930, No. 32. 
* Aykroyd, W. R., Jour. Hygiexe, 1932, 32, 184. 


3 Ghosh, S., and Dutt, A., Zva@. Jour. Med. Res., 1933, 
20, 863. 


* Acton, H. W., Ghosh, S., and Dutt, A., Zad. Jour, 
Med. Res., 1933, 21, 103. 


5 Codd, L. E. W., and Peterkin, E. M., Brit. Guiana, 
Dept. of Agric., Rice Bulletin, 1933, No. 1. 


6 McCarrison, R. anl Norris, R. V., Zud. Met. Res, 
Memoirs, 1924, No. 2. 

7 Joachim, A. W. R., and Kandiah, S., Zrop, Agric, 
(Ceylon), 1928, 70, 2. 

8 Basu, K. P., and Sark ar, S. N., Zand. Jour. Med. 
Res., 1935, 22, 745. 


Respiration of Ripening Tomatoes. 


It has been accepted by plant physiologists 
that in the development of fruits the inten- 
sity of respiration as measured by CO, 
evolution supplies a general indication of 
the magnitude of metabolism. In_ fruits, 
it has been found that the ontogenetic 
metabolic drift from adolescence through 
maturity to death is represented in respira- 
tion by a curve which shows two high values 
separated in time: one is initial and repre- 
sents a high rate of respiration in young 
fruits, the other occurring at the onset of 
senescence, known as the climacteric, is 
generally associated with the change in 
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colour during ripening. The causes under- 
lying the climacteric rise in respiration of 
ripening fruits are not fully understood. 
Blackman and Parija! explained the rise in 
respiratory activity in apples on the assump- 
tion that in the senescent stage a lowering 
of “hydrolysis-resistance’’ occurs leading to 
a greater production of substrate for respira- 
tion. Kidd and West? have attributed the 
initial inerease in CO, output during sene- 
scence to the action of some “protoplasmic 
factor’. Gustafson® suggests that the clim- 
acteric rise is probably due to a lowering 
of pH of the cell-sap during ripening. The 
eauses of the post-climacteric decline in 
ripening fruits likewise have been the subject 
of some controversy. Blackman and Parija 
believe this decrease in respiration to be due 
to starvation. Gustafson, on the other hand, 
concluded that in view of the fact that the 
percentage of total sugars in a ripe tomato is 
nearly twice that of a two-week-old fruit 
the final decrease in respiration cannot be 
due to starvation, but that “the decrease in 
respiration in the mature fruit might rather 
be attributed to complete cessation of all 
activity’. 

In the course of some biochemical studies 
on ripening of tomatoes the data obtained 
indicated that increasing amounts of CO, 
accumulate in the fruit tissue during ripen- 
ing. Evidently in massive structures like 
ripe tomatoes the superficial tissues offer a 
great resistance to the movements of gases 
and the total CO, production during meta- 
bolism is not the same as that evolved at the 
surface. Two questions arise in this connec- 
tion: (i) Is the climacteric rise in ripening 
tomatoes due solely to the establishment of 
a steep gradient between the concentration 
of CO, inside the fruit and that in the outside 
atmosphere, or (ii) Is it due to a lessened 
resistance of the superficial tissues to the 
diffusion of gases? In an attempt to get 
an answer to these questions the CO, dis- 
solved in the fruit sap, respiratory quotient 
and the permeability of the superficial tissues 
to gas were determined at regular intervals 
during the stages of ripening and senescence. 


Dissolved CO, was determined in accord- 
ance with the method described by Willaman 
and Brown‘ and for determining the per- 
meability of superficial tissues to gas the 
apparatus used by Smith® for extracting gas 
from potato tubers was employed. Eight 
tomatoes, approximately alike in size and 
shape, were selected for each determination, 
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the gas being collected in a gas burette after 
two minutes’ extraction in a Torricellian 











vacuum. Relevant data are tabulated below: 
| BS | g& | Foe 
Colour of the = s ze E83 
fruit | “aa | Se. | Sea] &@ 
| O8 | 892) a2 6 
1 © zy AUER ot eS) 
Green os) SUF 19-7 3°31 1-11 
% --| 193 20-3 3°36 1-08 
Yellow green --| 20-3 20-1 3-79 1-07 
"a o --| 26°7 21-7 3°85 1-01 
Green orange --| 30-3 26-2 3-98 1-00 
Ae ce --| 29-2 27-1 3°73 0-99 
Orange red --| 27°53 | 30-6 3-01 1-01 
” ” --| 20°7 33-3 2-87 1-23 
Red --| 13-9 37-9 2-72 1-27 
es «-| 11-7 37+1 2-46 1-29 











An examination of the’ data shows that 
considerable amounts of CO, accumulate in 
the fruit tissue during ripening and that the 
R. Q. starts with a value somewhat higher 
than unity, comes down to unity during the 
climacteric phase and again rises gradually 
to 1-29. The value for the amount of gas 
extracted from the fruits gradually rises 
with the increase in rate of respiration up to 
the time when the peak value characteristic 
of the climacteric stage is obtained, after 
which a rapid decline is_ discernible. 
Evidently during the climacteric stage the 
resistance offered by the superficial tissues 
to the movement of gases—CO, outwards 
and atmospheric gases inwards—is lessened, 
thus augmenting not only the rate of CO, 
preduction but also that of oxygen intake. 
The suggestion is made that the climacteric 
rise in tomatoes, is in all probability, in part 
due to the establishment of a steep gradient 
of CO, concentration as also to an increase in 
the permeability of the superficial tissues to 
the diffusion of gases. 


Another point which emerges from this 
investigation is that whereas the superficial 
CO, evolution declines after the climacteric, 
the dissolved CO, in the fruit tissue progres- 
sively increases. This increase in the con- 
centration of CO, indicates an active rate 
of metabolism even in the post-climacteric 
phase. The decline in the respiration rate 
following the climacteric rise is probably 
explainable on the basis of a lowered per- 
meability of the superficial tissues to the 
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diffusion of gases. On the basis of this it 
might be inferred as indeed it has been 
suggested by several investigators—that 
the actual concentrations of gases present 
within the plant organs, together with the 
gradients of gaseous concentration created 
in conjunction with the external atmosphere 
as well as the permeability of the superficial 
tissues to the diffusion of gases, are important 
in determining the rate at which CO, will be 
liberated from the surface under various 
circumstances. Evidently this disparity— 
between the metabolic production and super- 
ficial evolution of CO,—is likely to introduce 
serious complications in the measurement 
of plant respiration by the usual methods. 


B. N. SINGH. 
P. B. MATHUR. 


Institute of Agricultural Research, 
Benares Hindu University, 
May 14, 1936. 


1 Blackman and Parija, Proc. Rey. Sec., (London), 
1928, 103 B, 412. 

2 Kidd and West, /éid., 1930, 106, 93. 

3 Gustafson, Plant Physiol., 1929, 4, 349. 

4 Willaman and Brown, /did., 1930, 5, 535. 

5 Smith, Hil/gardia, 1929, 4, 273. 


Some New Aspects of Nitrogen 
Fixation in the Soil. 


Ir has already been shown! that in presence 
of the mixed flora of the soil, non-symbiotic 
fixation of atmospheric nitrogen takes place 
largely after the added carbohydrate is used 
up. Evidence has also been adduced to 
show that the residual organic matter, 
consisting chiefly of volatile fatty acids and 
their salts, are utilised in the fixation. 


Subsequent studies? have shown that if 
the initial fermentation is conducted outside 
the field and under conditions of restricted 
air supply, there is very little loss of carbon. 
It has also been found that if the products 
of fermentation are neutralised and applied 
to the soil in the form of their mixed calcium 
salts, then there is greater return of fixed 
nitrogen for the carbon utilised than would 
otherwise be the case. The following 
(Table I) will illustrate the type of results 
obtained :— 
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TABLE I. 
: yS.3 
Organic carbon (in mg.)) 2= & = Ratio of 
-— in 100 c.c. medium <2 2 _ | nitrogen 
pan oes re) fixed to 
. * Experi- £ E ee carbon 
2Sesws ili 
Control mentalt | == zS utilised 
0 28-4 48-7 Nil 
4 o* 38-1 0-77 ee 
8 28-0 34-8 0-80 1: 17-4 
12 24-0 31-6 0-83 1: 20-6 

















* Ashby’s liquid medium without sugar. 


Tt Ashby’s liquid medium + the concentrate of the 
products of fermentation to cerrespond to 20mg. of 
organic carbon. 


These observations have been confirmed 
by direct experiments with soils (Table IT). 


TABLE II. 


























Organic carbon (in mg.) Nitrogen = 
Siesucaanaioand : Ratio of 
ee fixed (in : 
Time in | Soil (10 g.) mag.) nitrogen 
_.. {20 mg. equi-} ea fixed to 
days valent of Carbon ( Experi- “ten 
aimed ca utilised ment- utilised 
cium salts Control) 
Bangalore Soil.* 
0 70-5 Nil Nil ios 
4 65-1 5-4 0.32 1: 16-9 
12 61-8 9-9 0-88 1: 11+3 
17 58-2 12-3 0-93 1: 13-2 
Kalar Soil (Sindh) .* 
0 69-0 Nil | Nil oa 
4 66-3 3-6 0.50 1: 7-2 
8 62-3 76 =O 0-66 1: 11-5 
12 57°1 12-8 ee ia 
17 54-7 15-2 0-91 1: 16+7 


* In both the cases, the untreated soil did not show any 
appreciable variation in organic carbon, so the correspond- 
PP’ 8 po 
ing figures have not been recorded. 


It has already been shown that if the 
carbohydrate is applied directly to the soil 
then the return of fixed nitrogen for the 
carbon used up will be of the order of 1 to 
60 (Bhaskaran and Subrahmanyan, loc. 
cit.). The above results, representing nearly 
four times that efficiency, should be regarded 
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as a distinct advance on any of the results 
so far obtained. 

In addition to the acids, the products of 
fermentation include other forms of organic 
matter, as also considerable quantities of 
mineral salts (chiefly iron, aluminium and 
manganese), in solution. Further work is in 
progress to determine as to how far these 
constituents (collectively or individually) 
contribute to the fixation. Attempts are 
also being made to prepare the mixed pro- 
ducts in solid form and to standardise the 
conditions for their application in field 
practice. 

T. R. BHASKARAN. 
V. SUBRAHMANYAN. 


Department of Biochemistry, 
Indian Institute of Science. 
Bangalore, 

July 21, 1936. 





1 Bhaskaran, T. R., and Subrahmanyan, V., Curr. Sci., 
1935, 4, 234; Proc. Ind. Acad. Sci., 1936, 3B, 143. 


* Bhaskaran, T. R., Proc. Zad. Acad. Sci., 1936, 3B, 320. 


The Electrical Resistance of Wood and 
its Variation with Moisture Content. 


Tue electrical resistance of wood has been 
the subject of study by a number of in- 
vestigators. Hasselblatt! and Stamm? noticed 
a linear relationship between the logarithm 
of the electrical resistance of wood and the 
moisture content below the ‘“‘fibre saturation 
point’. On the other hand, Suits and Dunlap? 
found that the degree of linearity is not 
so great as that observed by Hasselblatt 
and Stamm. The same is suggested by the 
experiments of Gaitzsch.4 Stamm comes to 
the conclusion that the electrical resistance 
does not show any appreciable variation 
with species and density and that the steep 
logarithmic relationship established permits 
considerable variation in the resistance with- 
out largely ¢ifecting the calculated moisture 
content. Based on these findings a number 
of electrical moisture meters have been 
put on the market in Europe and America 
for the determination of the moisture con- 


= 


tent of wood between 7 and 24%. 

Recently, in response to an enquiry the 
author had to design a cheap and reliable 
moisture meter suitable for this country. 
While the data mentioned above relate to 
American and European woods no data 
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are available for Indian woods. In view of 
this fact and as the electrical resistance of 
wood has not been studied exhaustively 
under a variety of conditions a detailed 
investigation of the electrical resistance of 
Indian woods has been taken up by the 
author. In Fig. 1, some of the preliminary 
results obtained by the author are shown, 
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Fig. 1. 


the logarithm of the resistance being plotted 
against the moisture content. They relate 
to small specimens of Canarium euphyllum 
(white dhup) which had been carefully 
conditioned in air-conditioning chambers® 
and hence were practically free from moisture 
gradients. The density of the pieces (based 
on oven-dry weight and oven-dry volume) 
varied from 0-333 to 0-484 gm./em®. The 
results were obtained with a special type 
of knife-shaped needle contacts (which 
penetrate better into the Indian hard wood 
than the usual round ones) ? inch apart 
and a suitably designed thermionic vacuum 
tube amplifier. These results show that 
the degree of linearity is probably not so 
great as that observed by Stamm and the 
eurve is more similar to that obtained by 
Suits and Dunlap. In Fig. 2, the same 
results are plotted on a logarithmic scale. 
The results of Suits and Dunlap have also 
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been plotted for the sake of comparison. 
While Fig. 2 suggests that there is an 
approximately linear relationship between 
the logarithm of the resistance and the 
logarithm of the moisture content it is 





T = 7 +r 
Points plotted according to the table of 
Resistance values for Douglas|fir given in 
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proposed to extend the study to specimens 
from different localities and of diferent 


‘density, species, etc. before arriving at any 


definite generalisations. In these preliminary 
trials it was also noticed that not inconsider- 
able variations exist in the electrical resist- 
ance of diiferent species. For instance, 
Bombax malabaricum (semul) was found to 
have a considerably lower resistance while 
some woods showed a rather high value. 
The effect of species, density, temperature, 
steaming, removal of inorganic impurities, 
resin content, presence of drying or absorbing 
gradients, ete., will be studied. 


A few vacuum tube circuits, including one 
employing a_ ballistic galvanometer have 
been studied and found satisfactory. Based 
on the results obtained so far, a moisture 
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meter has been constructed which will 
shortly be tried in the wood-working industry. 
A detailed account of the work will be pub- 
lished in due course. 


The author's thanks are due to Pr. 8S. N. 
Kapur, Officer-in-Charge, Seasoning Section, 
for his kind interest in the work. 


D. NARAYANAMURTI. 


Seasoning Laboratory, 
Forest Research Institute, 
Dehra Dun, 

July 29, 1936. 


1 Z. anorg. und. allge. Chem., 1926, 154, 375. 
2 J. Ind. Eng. Chem., 1927, 19, 1021. 

3 Gen. Elec. Rev., 1931, 706-713. 

4 Forschungsberichte Holz Heft 3, 6. 

5 Vide This Journal, 1934, 2, 483. 


A Clay Seal and a Sealing of the Sunga 
Period from the Khokra Kot Mound. 
(Rohtak). 


AmonG the further material I collected on 
May 10, 1936, at Rohtak! was a well-preserved 
clay seal of square shape (Fig. 1) and a round 
sealing in Brahmi characters (Fig. 5). As 
my full account of the antiquities from 
Rohtak is likely to be delayed in publication 
I propose to give here a brief description of 
these interesting specimens. Both the 
originals have been examined by Mr. K. P. 
Jayaswal who has kindly sent me notes on 
them. 


1. The square seal, shown natural size in 
Fig. 1, may be disposed of at once. It bears 
three parallel lines in negative relief. The 
lines are in the form of a deep arc; they 
seem to have been made in one stroke, with 
a three-pronged instrument which was pushed 
obliquely into the soft clay at the commence- 
ment of the process. The significance of the 
sign is not clear. Mr. Jayaswal suggests 
that there was probably a ga (am) in the 
middle of the are, but I am unable to find a 
trace of any lines apart from the three 
seen in the photograph. Possibly they 
represent three ga’s, inside one another, but 
the positive (Fiz. 2) seems to discredit this 
view. The seal was a surface find, from 
the hillock in the NE part of the mound, 
where there is a recently built shelter and a 
number of recent Hindu monuments to the 
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-He gives the date as 200 B.C. 
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dead. Size 28 x 28mm.; 10mm. thick ; 
the reverse is flat, and blank. 


2, The round sealing, also in baked clay 
(Figs. 3-6), is of special interest, being the 
first seal in Sanskrit so far discovered from 
the pre-Christian era. All the others till 





Fig. 1. 


now recovered from this era. are in Prakrit. 
Mr. Jayaswal’s reading is 

walaz- 
qq zea 


Bhadramitra (left to right). 

-sya Dronighdate (left to right). 
The seal 
belongs to the early Sungas, whose names 
often ended in -mitra. The obverse is flat, 
with the Brahmi characters in the positive. 
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The reverse is smooth and convex, and it 
shows two perforations (indicated by arrows 
in Fig. 3), where a string was probably 
attached to fix the sealing to an article 
(possibly a document) sent to Rohtak. 
Mr. Jayaswal writes: ““Evidently the owner 
was the officer-in-charge of the pass over 
the Droni (valley), Hindi Dan, (which must 
have been in the Sivaliks, probably identical 
with Dehra Dun).”’ Size 24 x 26mm. Find- 
spot, as for the seal above described ; both 
were surface finds, lying near each other. 


The positive impressions shown in 
Figs. 2, 4 and 6 were made in plasticine. That 
in Fig. 2 was made directly from the seal ; 
the other one (Fig. 4, enlarged two diameters 
in Fig. 6) was made from a negative, which 
was first prepared from the original clay seal- 
ing. The plasticine negative was dusted 
with fine white powder (toilet powder does 
quite well); the surplus was then blewn o*f 
lightly, leaving traces in the depressions. 
Then a positive was made ; the letters thus 
come out white against a dark background. 


In conclusion I wish to thank Mr. Jayaswal, 
as before, for his invaluable help. Tke 
photographs were kindly made at my request 
by Messrs. K. N. Kaul and H. 8. Rao. 


B. SAHNI. 
Lucknow, 
August 5, 1936. 


1 Sahni, “Antiquities from the Khokra Kot Mound at 
Rohtak in the Jumna Valley,” Curr. Sci., 1936, 4, 
796-801; see postscript, p. 801. 


Germination of the Seeds of Carica 
papaya inside the Fruit. 


THE occurrence of teratological phenomena 
in the cultivated varieties of Carica papaya 
seems to have attracted some attention. 
0. Penzig in Pflanzen Teratologie men- 
tioned certain anomalies in the fruit of 
Carica papaya including the development 
of carpels with ovules and stigma inside the 
fruit which often gave rise to extra internal 
fruits. In the April issue of Current 
Science! Messrs. Sayeeduddin and Bari 
recorded a case of internal proliferation 
in Carica papaya. A. P. de Candolle,? 
mentioned that instances of internal germi- 
nation in the fruits of certain Cucurbitacee 
were not uncommon, and that Wydler had 
F 








82 CURRENT 


observed in the West Indies a case of the 
germination of the seeds inside the unopened 
fruit of Carica papaya. 


While stationed in Port Blair in April 1933, 
an instance of germinating seeds inside 
the fruit of Carica papaya came to my 
notice while cutting, a small fruit, about 
5” long and 4” diameter. A large majority of 
the seeds inside were found in various stages 
of advanced germination. The accompany- 
ing photograph of a slice of the fruit (in 
preservation) shows the germinating seeds 
in situ. The seeds have a long slender 
plumule ending in 2 or 3 minute leaves, and 
the rootlets from the radicle showing through 
the transparent seed-coat, and in some cases 
projecting outside. The cotyledons are, in 
all seeds, still partially inside. In the 
photograph (Fig. 1), the seed on the top 





Fig. 1. 


Photograph (natural size) of a slice of the fruit of 
Carica papaya showing the germinated seeds in sifu. 


left-hand corner has its plumule bent on 
itself and its cotyledons completely inside. 
In several other seeds dissected, the coty- 
ledons are found inside the seed, and the 
extremity of the plumule bears the minute 
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central leaves and a scar on each side left by 
the broken end of each of the cotyledons. 
In the rough sketch (Fig. 2) given here, the 
various structures of the germinated seed 
from inside the fruit are shown clearly. 


It may be mentioned that the fruit was 
just ripe and somewhat insipid to the taste. 





Fig. 2. 


The germirating seed of Carica papaya showing the 
plumule, the cotyledons still partially lodged inside the 
seed and the roots, both inside and outside, the seed- 
coat. 


a.—scar left by the stalk of the cotyledons. 

c.—cotyledons. 

¢. €.—cut-end of the stalk of the cotyledons. 

9.—growing branch roots from the radicle which have 
burst through the seed-coat. 

h.—root-hairs. 

1.—leaves. 


o.—line along which the seed has been split by the 
growing radicle and plumule. 


p.—plumule. 


r.—rugosities on the surface of the seed showing 
through the transparent seed-coat. 


S$. C.—seed-coat. 
t.—branch-roots of the radicle within the seed-coat. 
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to thank my friend Mr. T. D. 
Terato- 


I have 
Srinivasan for references on Plant 


logy. 
H. SRINIVASA RAO. 


Zoological Survey of India, 
Caleutta, 
July 22, 1936. 
1 Curr. Sci., 1936, 4, 740. 
2 Physiologie Vegetale, 1832, 10, 653. 


More Unrecorded Hosts of Loranthus 
longiflorus Desr. 


IN a previous communication! we mentioned 
a few unrecorded hosts of Loranthus longiflorus 
and dealt in some detail on the dispersal 
of seeds in this parasite. Recently Lacy* 
has given a list of a few more hosts which 
he has recorded from Patna. The following 
hosts of Loranthus longiflorus to our know- 
ledge have not so far been recorded. 


1. Achras sapota Linn. ; 2. Sapindus lauri- 
folius Vahl.; 3. Acacia concinna DC.; 
4, Calotropis gigantea Br.; 5. Murraya Koenigii 
Shreng.; 6. Eugenia jambos_ Linn.: 
7. Eriodendron anfractuosum DC. 


It is a new invasion of this parasite on the 
above plants at least in Hyderabad. The 
invasion on Achras sapota and on Eugenia 
jambos is particularly threatening, and unless 
proper care is taken, these important fruit- 
plants are sure to suffer a good deal more 
than most of the other hardy trees on which 
Loranthus is parasitic. 


It is as well to give here a full list of the 
host-plants so far found to be infected with 
this parasite in Hyderabad. This will prove 
useful to the workers on this problem in 


CURRENT SCIENCE 


83 


different parts of our country, and to those 
interested abroad. 


1. Psidium Guyara Linn. (Myrtacee)- 
2. Azadirachta indica A. Juss. (Meliace®) ; 
3. Cordia Myra Raem & Sch. (Boraginacee, ; 
4. Anona Squamosa Linn. (Anonacee) ; 
5. Punica Granatum Winn. (Lythracee); 
6. Tamarindus indica Linn. (Leguminose) ; 
7. Citrus Aurantium Linn. (Rutacez) ; 
8. Millingtonia hortensis Linn.(Biguoniacee) ; 
9. Morus indica Linn. (Moracez) ; 


10. Dalbergia Sisso Roxb. (Leguminose) ; 
11. Achras sapota Linn. (Sapotacee) ; 


12. Sapindus laurifolius Vahl. (Sapindaces) ; 
13. Acacia concinna DC. (Leguminose) ; 
14. Calotropis gigantea Br. (Asclepiadacee) ; 
15. Murraya Koenigii Spreng. (Rutacee) ; 
Eugenia jambos ‘inn. (Myrtacez) ; 
17. Eriodendron anfractuosum DC. (Malvacex). 


This list shows that Loranthus longiflorus 
is parasitic in Hyderabad on 2 members of 
the Myrtaceex, 1 of Meliacez, 1 of Boraginacex, 
1 of Anonacew, 1 of Lythracexw, 3 of Legu- 
minose, 2 of Rutacew, 1 of Bignoniacee, 
1 of Moracex, 1 of Sapotaces, 1 of Sapind- 
acee, 1 of Asclepiadacese, and 1 of Malvacee. 
It is evident, therefore, how cosmopolitan 
this parasite is. The danger threatening 
most of our economic plants cannot be over- 
estimated. 

M. SAYEEDUDDIN, 


M. A. WAHEED. 


Botany Department, 

Osmania University, 

Hyderabad (Deccan), 
July, 1936. 


1 Sayeeduddin, M., and Salam, M.A., Curr. Sci., 1935, 
4, 106. 
2 Lacy, R. C., Curr. Sci., 1936, 4, 875 and 876, 
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India’s Mineral Wealth, By J. Coggin 
Brown, 0.B.E., D.Sc. (Oxford University 
Press, London; Printed in India at the 
Wesleyan Mission Press, Mysore), 1936. 
Pp. x + 335. Price Rs. 10. 


The introduction of modern mining 
methods, the setting up of local metallurgical 
practices, and the rapid opening up of the 
country facilitating quicker and cheaper 
means of transport, have given to many of 
the mineral deposits of India, a greater 
commercial value than what could have 
been foreseen a few decades back. More- 
over, the almost daily discovery of new and 
additional uses for several of the minerals, 
in various arts and industries are bound 
to generally enhance their economic im- 
portance. Under the circumstances it is 
necessary for those who are interested in the 
development of India’s mineral industries 
to be posted with the latest information on 
the several aspects of her mineral assets. 
The requisite information is, no doubt, 
furnished by the Geological Survey of India 
through its periodie publications :—the occa- 
sional monographs on some of the economic 
minerals, the quinquennial reviews of mineral 
production, and the economic inquiries as 
contained in the annual “ Records’. But, 
as publications of a technical institution they 
may fail to catch the eye of the ordinary 
laymen. Therefore, Dr. Coggin Brown who 
was till recently on the staif of the G.S.L., 
as a Superintendent, has really rendered a 
useful service to the public in bringing out 
as a popular edition his India’s Mineral 
Wealth, which forms an enlarged and re- 
written version of the book which was first 
published in 1923. 


In the present handy volume comprising 
of some 320 pages of text material, Dr. 
Coggin Brown has put together all the 
essential and necessary details concerning 
the mode of origin, occurrence, distribution, 
history of development, uses, production 
and other particulars on the Indian minerals 
in an easily intelligible style. 


The mineral deposits of India, Burma and 
Assam have been primarily grouped into 
several allied sections and their detailed 
accounts have been constituted into four 
major divisions or parts. 


Part I deals, in detail, with the mineral 
fuels—coal, lignite, petroleum and natural 
gas. All the known deposits of coal as 
contained in the several rock formations of 
India, the various oil fields of Assam, Burma 
and the Punjab, and the occurrences of 
natural gas, including the recent finds in 
Kathiawar and Baroda, have been described. 

Part II, gives an account of the various 
metals and metalliferous ores. Gold claims 
our attention first as it ranks only next to 
coal among the major mineral industries of 
India. The various occurrences of this 
precious metal—in Southern India, in Chhota 
Nagpur and in other parts, have been noted 
and a brief description of the well-known 
Kolar Gold Field, is also given. One would 
have liked to see here a brief account of the 
method of extraction of gold as practiced 
in these mines. The remaining pages of 
this part, deal with the ores of iron, manga- 
nese, chromium, copper, lead and zine and 


those of the semi-metals arsenic, antimony, 


and bismuth. The author presages a great 
future for the Indian iron and steel industry. 


Part III, constitutes descriptions of mine- 
rals used in various industries, such as,— 
materials useful for structural purposes; 
refractory, ceramic, and glass making mate- 
rial; mineral pigments, abrasives; and 
minerals used for agricultural purposes and 
chemical industries. 

Part IV, forms a description of the known 
occurrences of the several varieties of gems 
and semi-precious stones of India and Burma. 

The book contains numerous statistical 
tables and several graphs which indicate, 
at a glance, the fiuctuation, of production 
of different minerals, from year to year. 
Small-scale maps showing the distribution 
of coal fields in India, oil fields in Assam and 
Burma, and certain otl:er important mineral- 
bearing areas in India enhance the useful- 
ness of the book and the inclusion of a few 
half-tone blocks of well chosen photographic 
views makes it attractive. The book is 
nicely printed. 

It would have been better if the author 
had appended a tabular statement of a 
classified list of the main Indian Rock 
Formations without which pieces of informa- 
tion on the origin of reck types like Gondites 
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and Kodurites, ete., would be perplexing 
to those unfamiliar with Indian geological 
nomenclature. 

There are many typographic errors, spe- 
cially regarding the spelling of proper names, 
a few of which are noted below :— 

Page 90, para 4, line 3, ‘ Ingladhai’ should 
be ‘ Ingladhal’; Page 197, para 4, iine 8, 
‘Matrod,’ should be ‘ Mattod’; Page 
137, para 2, line 4, “Nuggihali,’ should 
be ‘ Nuggihalli’; Page 313, ‘ Krishna- 
chair,’ should be * Krishnachar’. 

When dealing with the occurrences of mine- 
rals in Mysore, the author seems to have 
failed to carefully refer to the published 
papers of the State Geological Department 
and consequently many avoidable errors 
have crept in, specially regarding the correct 
location of places mentioned. 

These are only some of the minor errors 
which can be rectified in the subsequent 
editions of the book, and they do not in 
any way discount its usefulness to the class 
of readers who desire to get a full and 
reliable information on the Mineral Wealth 
of India. 

B. RAMA RAO. 


Practical Photo-micrography. By J. E. 
Barnard, F.R.S., and IF. V. Welsch. Third 


Edition. (Edward Arnold & Co., London), 
1936. Pp. 352, 21s. net. 


Photo-micrography has advanced so much 
since the publication of the second edition of 
the above book in 1925 that the publication 
of a third edition was overdue. In this 
edition the book has been rewritten and 
enlarged so that much that is un- 
necessary is eliminated and the more 
recent advances in photo-micrography have 
been added. As the authors point out in 
the introduction photo-micrography em- 
braces a wide and varied field of work such 
as, metallurgy, petrology, biology, etc., so 
that the book has to cater to a variety of 
tastes. To users of the microscope in one 
branch of science the wealth of detail and 
elaborate description of apparatus to be 
found in the book may appear superfluous 
but it may be welcomed heartily by others. 
The book under review will be found useful 
both by specialists and by those who have 
no experience in photo-micrography and 
want to gain the necessary preliminary 
knowledge. A study of the book will go a 
long way towards minimising the number of 
photographic plates and the time that a 
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tyro generally wastes in trying to get good 
results. 

In the earlier chapters are given descrip- 
tions of various microscopes, photo-micro- 
graphic outfits and necessary optical equip- 
ments. The next chapters deal with their 
adjustments and manipulations. Towards 
the end a full chapter is devoted to photo- 
micrography by ultra-violet light. Photo- 
micrography by infra-red light is included 
in a chapter on special processes which also 
contains a description of apparatus for 
micro-metallurgy. The numerous plates at 
the end of the book speak for themselves in 
showing how extraordinarily clear micro- 
photographs with an enormous wealth of 
detail can be obtained by following the 
methods outlined by the authors. While 
recommending the book to users of the 
microscope, one cannot help feeling that 
it would have been much more useful if 
some of the processes in Chapter XI had 
been treated in slightly greater detail. It 
is sure to be welcomed as a book of reference 
and a guide for buying apparatus in all 
laboratories where microscopes are used. 


S. R.S. 


Physical Chemistry for Colleges: A 
Course of Instruction Based upon the 
Fundamental Laws of Chemistry. By 
E. B. Millard. (McGraw-Hill Publishing 
Company, Ltd., London), 1936. Fourth 
Edition. Pp. 524. Price 21s. 


The subject-matter is treated in the 
following sequence : 
Introduction ; Determination of Atomic 


Weights ; Properties of Substances in the 
Gaseous State ; Properties of Substances in 
the Liquid State; Solid Substances ; Solu- 
tions ; Solutions of Ionized Solutes ; Thermo- 
chemistry ; Equilibrium in Homogeneous 
Systems ; Heterogeneous Equilibrium ; 
Kineties of Reaction; Radiation and Che- 
mical Change; Periodic Law of the Ele- 
ments ; Radioactive Changes; Atomic 
Structure; Colloids; Surface Chemistry ; 
Free Energy of Chemical Changes ; Electro- 
chemistry. 

In recent years the majority of text- 
books on physical chemistry written in 
English have come from American authors. 
The author states “Since this book is 
addressed to students in the third or fourth 
year of college, it makes no pretence to 
‘cover’ physical chemistry....... He has 
attempted to provide, in a form suited to 
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the capacity of college students, the ground- 
work for the more important aspects of his 
subject.’ The presentation of the materiai 
in such text-books is largely a matter of the 
individual experience and outlook of the 
author. The present tendency is to em- 
phasise the requirements and the point of 
view of the students who have to learn so 
much within a limited period of time. Too 
much attention cannot and should not be 
paid to detailed treatment of theories or to 
deductive and inductive reasoning. <A lucid 
presentation of the important facts, experi- 
mental methods, quantitative relationships 
and an outline of the basic theoretical 
concepts in their relation to the facts and 
data discussed in the text therefore form the 
main objective. A point of importance is 
the extent to which the student has been 
encouraged and urged to consult standard 
data and to use them. It is a_ pleasing 
feature of the book that such a wealth of 
material has been dealt with in 512 pages 
satisfying the requirements stated above. 
The questions at the end of each chapter 
have been carefully chosen to supplement 
the data given in the text. 

The danger of such methods of approach 
lies in the student not realising the limita- 
tions, or, the approximate nature of the 
equations, or, the implications of bland 
statements of theories put before him. 
Where large number of references are given 
to original papers the beginner runs the 
risk of giving undue weight to them as he 
has not yet the requisite knowledge to 
exercise a critical judgment. Evidently 
there must be a compromise between the 
rival claims of the necessity to acquaint the 
student with basic facts and data and to 
enable him to use them and of the necessity 
to acquaint him with the fundamental 
theoretical premises and reasoning. A re- 
ference to the discussions on the applica- 
tions of the kinetic theory of gases and on 
the activity concept will serve to illustrate 
the manner in which this compromise has 
been faced by the author. The reviewer is 
inclined to think that the compromise has 
been to the disadvantage of the theoretical 
background. This remark does not detract 
from the merit of the book which should be 
found very useful by both Pass and Honours 
students in chemistry, of Indian Universities. 


J.N.M. 
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The Story of the Plant Kingdom. By 
Merle O. Coulter. (University of Chieago 
Press, Chicago), 1935. Pp. 270. $2-5. 
It can be said without fear of contradic- 

tion that the average person knows very 

little about science and usually dislikes 
being bored with it. Part of the reason 
lies with scientists themselves. Those who 
are really well-fitted to write a readable 
text for such an audience are usually too 
busy with their “own work ” and have no 
aptitude for writing elementary treatises. 

Others, who do make such attempts, are 

often too raw to discharge this duty satis- 

factorily. 

The work under review has been designed 
as a first book in Botany for the new course 
of general instruction provided by the 
University of Chicago for the Freshman 
and Sophomore years and the author is to 
be congratulated for presenting the subject 
in such a lucid and interesting manner. 
Readers’ faces will surely brighten up when 
they run across sentences like the following, 
which abound in the book :—‘ Many a 
housewife, planning to salvage the remainder 
of a three-year-old loaf, has been distressed 
to find parts of it covered with fine white 
‘whiskers’. In fact, most of us have 
doubtless eaten bread in this , condition 
without realising that we are getting more 
than we had bargained for,’ (pp. 46-47). 
Again, of the inability of the green plant to 
use the nitrogen of the air, he says (p. 187): 
“ This limitless supply of nitrogen is of no 
more value to the green plant than is sea- 
water to the thirsty, shipwrecked sailor.” 

There are copious footnotes, which serve 
to clear up some deliberate simplifications 
made in the text or provide additional 
interesting information. Usually they have 
the weight of authority, but now and then 
one stumbles across statements which need 
to be modified even in an elementary book 
like this. One might, for instance, object 
to the use of the word *“ all” in the footnote 
on p. 219, where it is written that “as far 
as the writer knows ” there is a triple fusion 
in all angiosperms. Many exceptions are now 
on record, and there are one or two entire 
families of angiosperms where this is an 
irregularity rather than the rule. 

The printing and general get-up of the 
book are excellent, but one must remark 
that some of the illustrations are amateurish 
and the claim that they ‘were drawn to 
resemble as closely as possible the actual 
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laboratory specimens” seems somewhat 
high-sounding. 


P. MAHESHWART. 


The Plant Kingdom: A Text-Book of 
General Botany, By William H. Brown. 
(Ginn and Company, Boston), 1935. Pp. 
869, 1040 figs. Price 15s. net. 

Teachers of Botany have reason to feel 
gratified, for, within the past five years 
several really good texts in the field have 
been published. Those who have used 
Prof. Brown’s earlier book (1925) will wel- 
come the appearance of this one. Most of 
the other books deal with plants of temperate 


regions. This deals with plants of the 
tropics and is therefore suitable for adoption 
in India. 


The style of writing is simple and direct, 
the material is presented in an interesting 
fashion and the illustrations are among the 
best so far published in any text-book of 
Botany. A little less than half of the book 
is devoted to the structure and physiology 
of seed-plants and every one of the chapters 
is executed with exceeding care and thorough- 
ness. The second part of the book is a 
general survey of the whole plant kingdom. 
A large number of forms is described: the 
main types are treated in detail but enough 
is given of the intermediate ones to enable 
the student to get a true perspective of the 
evolution of the whole range. Modern 
discoveries are given due consideration and 
this is specially evident in the part dealing 
with the Thallophytes. Adequate space is 
allotted to fossils including even the Psilo- 
phytales and Caytoniales which have been 
discovered only in recent years. 

The book is outstanding in the thorough- 
ness with which Plant Morphology has been 
treated and the price is quite moderate 
considering the large number of illustrations, 
which are artistic as well as accurate. 

P. MAHESHWARI. 


A Text-Book of Mycology. By E. A. Bessey. 
With 139 illustrations. (P. Blakiston’s Son 
& Co., 1, Philadelphia), 1936. Pp. xv + 
195. Price $4-00. 

The work is designed to meet the need for 
text-book that shall give to the would-be 
plant pathologist an idea of the structure, 
life-history and classification of the more 
important groups of parasitic fungi. The 
author states in his preface that no satis- 
factory text-book of mycology is available in 
the English language except that of Haumann 


— 


‘ 
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and Dodge. He has apparently ignored such 
excellent books as Harshberger’s and 
Gwynne-Vaughan and Barne’s. In spite of 
the extensiveness of the citations in the 
bibliographies given at the end of each 


chapter and also at the end of the book, 
many of the important European and Indian 
publications are omitted. These omissions 
notwithstanding, this book is a very good 
introduction to the systematic study of fungi. 
Though the book is intended “for a first 
course in mycology varying from 12 weeks 
to a whole College year,” the book is also 
suitable for students undergoing a two-year 
course in mycology. 

The book is divided into X V chapters, the 
first being devoted to an introduction giving 
the definition, structure, physiology, para- 
sitism and reproduction of fungi. A _ brief 
history of mycology is also given. 

In the second chapter under the title of 
non-filamentous fungi, he has brought to- 
gether such widely different groups as 
Mycetozoa, Acrasiales, Babyrinthulales, Plas- 
modiophorales and Chytridiales. A lot of 
controversial matter has been introduced in 
this chapter by removing the Chytridiales 
from the Phycomycetes and putting them 
along with Mycetozoa. For a student who 
just begins the study of mycology, the 
indefiniteness of this very first chapter after 
the introduction is likely to be confusing and 
misleading. 

Chapters IIT, IV and V are devoted to the 
study of the Phycomycetes. In the classi- 
fication of this class he has mainly followed 
Fitzpatric. He has departed from him in 
removing Chytridiales from this class and in 
placing Blastocladiacee in the order Mono- 
blepharidales and Arcylistidacee in Sapro- 
legneales. Anycylistales and Blastocladiales 
are not recognised as having status to form 
separate orders. 

Chapter VI forms an introduction to the 
higher fungi. 

Chapters VII, VIII and IX are devoted 
to the classification of the class Ascomycetee. 
These chapters are very useful as the classi- 
fication is based on the latest literature 
available. 

Chapter X deals with the rusts and smuts 
for which a separate class, the Teliosporex 
has been constituted. This is a very wel- 
come feature of the book. 

Chapters XI, XIT and XIIT deal with the 
classification of the Basidiomycetes. 

Chapter XIV deals with the imperfect 
fungi and in this the author brings together 
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the result of investigations from an un- 
published thesis by H. P. Bender. 


The last chapter giving the literature for 
the identification of fungi is an extremely 
useful compilation and every student of 
mycology will commend the author for this 
admirable guide. 


On the whole, the book is an excellent 
guide to the systematic study of fungi and 
individual families are abundantly illustrated 
containing a total of 139 well-selected figures, 
all of a high standard of excellence. 

8. 8. 


The Fishes of the Indo-Australian Archi- 
pelago. By Prof. Max Weber and 
Prof. L. F. de Beaufort. Vol. VII. 
(Messrs. E. J. Brill, Leiden, Holland), 1936. 
Pp. xvi + 607, 106 figs. 

Students of ichthyology interested in the 
fish-fauna of South-eastern Asia, comprising 
India, Ceylon, Burma, the Indo-Australian 
Archipelago, Siam, Indo-China and Southern 
China, are familiar with the monumental 
series of volumes in English under the joint 
authorship of two Dutch Savants, Professor 
Dr. Max Weber and Prof. Dr. L. F. de 
Beaufort, of the University of Amsterdam. 
New volumes in this series are eagerly 
awaited, as Drs. Weber and de Beaufort 
have very carefully sifted all the available 
evidence and have spared no pains in clear- 
ing up the synonomies, relationships and the 
precise limits of distribution of the very 
large number of families and genera of 
fishes found in this rich area by an examina- 
tion of the original types in the various 
museums of Europe and a critical study of 
the extensive literature. Both the authors 
fortunately have considerable experience of 
field work in the area, during which period 
they observed in the living condition many 
of the fishes which they deal with in their 
monumental work. 

The seventh volume of this work dealing 
with a part of Perches perciformes (families : 
Chetodontide, Toxotide, Monodactylide. 
Pempheride, Kyphoside, Lutjanid, Lobo- 
tide, Sparide, Nandide, Sciznide, Malacan- 
thide, and Cepolidz), has just been published. 
Some of these fishes live among corals, and 
in nature they are gorgeously coloured. 
Even the black and white illustrations repro- 
duced in this volume are a delight to the eye. 
As the Perciformes are concluded in this 
volume an artificial key to its families 
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occurring in the Indo-Australian Archipelago 
is given at the end of the systematic treat- 
ment. The keys to the genera under each 
family and to the species under each genus 
make it very easy to use this and the earlier 
volumes. 

The get-up of the volume and the printing 
are excellent. The arrangement of the figures 
in the text makes them easily available for 
reference. 

All the volumes are of a uniformly high 
standard and though they cannot absolutely 
replace Day’s Fishes of India for the 
study of Indian fishes, they are equally 
indispensable for the correct and up-to-date 
determination of a great majority of the 
fishes of India. As there is a revival of 
interest by certain Universities of India in 
the study of fishes, Indian students should 
find Drs. Weber and de Beaufort’s volumes 
of immense help. The contents of the first 
six volumes are as follows :— 

1911. Vol. I. Index of the Ichthyological 
Papers of P. Bleeker. 

1913. Vol. II. Malacopterygii, Myctophoida- 
ea, Ostariophysi: IT, Siluroidea. 151 figs. 
1916. Vol. III. Ostariophysi: 1. Cypri- 
noidea, Apodes, Synbranchi. 214 figs. 
1922. Vol. IV. Heteromi, Solenichthyes, Syn- 
entognathi, Percesoces, Labyrinthici, Micro- 

cyprini, 103 figs. 

1929. Vol. V. Anacanthini, Allotriognathi, 
Heterosomata, Berycomorphi, Percomorphi 
(Families Kuhliide, Apogonide, Plesio- 
pidz, Pseudoplesiopide, Priacanthide, 
Centropomide), 98 figs. 

1931. Vol. VI. Perciformes. (Families: 
Serranide, Theraponide, Sillayinide, 
Emmelichthyide, Bathyclupeide, Cory- 
phenide, Carangide, Rachycentride, 
Pomatomide, Lactariide, Menide, Leiog- 
nathidw, Mullidw), 81 figs. 

The senior author, Professor Weber, is 
now over 80 years of age, but age has in 
no way impaired his energies which from a 
very early age have been devoted to the 
cause of science. All students of fishes will 
join with the reviewer in wishing him many 
more years of health and happiness. May 
both of the authors live long to bring to a 
successful conclusion the work on _ the 
“ Fishes of the Indo-Australian Archipelago” 
which will be an everlasting monument to 
their skill, energy and resourcefulness. 


S. L. i. 
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A Study of the Soils in the Hill Areas of 
the Kulu Forest Division Puajab. Part I. 
(Indian Forest Records, Silviculture Se- 
ries I, No. 2.) By E. MeKenzie Taylor, 
I. D. Mahendru, M. L. Mehta and R. C. 
Hoon. (Manager of Publications, Delhi), 
1936. Pp. 289-295. Price Rs. 2-2-0. 


To say that we know almost next to 
nothing about Indian Forest Soils would be an 
exaggeration. But it would be the exaggera- 
tion of a truth. Any book dealing with our 
Forest Soils, therefore, is welcome as filling 
up a great void. But, it is a great pleasure 
to come across a publication as the one 
under review which, in the careful planning 
and the efficient execution of a study of the 
Kulu Forest Soils, may well serve as a 
pattern on which similar work elsewhere in 
India could be based. 

The authors have made a careful study 
of representative profiles in the area with 
regard to their physical, chemical and sur- 
face vegetation properties. The normal 
monthly precipitation in the Kulu Valley is 
recorded and its bearing on the profile for- 
mation discussed. From these data, the 
authors classify the general profile type of 
the area to be related to podosols and indi- 
eate the suitability of the type to individual 
forest crops. A sketch map of the Kulu 
Forest Division and two colour plates 
illustrative of the Soil profiles are provided. 


For the sake of comprehensiveness, a few 
suggestions may perhaps be made which the 
reviewer feels will make such a piece of 
research even more useful. The chemical 
analysis of the primary rocks from which 
the soils are derived, for example, would 
lead to a better appreciation of its weather- 
ing to the present profiles. In this con- 
nection, it must be observed that the data 
relating to the climatic factor are not com- 
plete. The authors, however, recognise this 
deficiency (p. 291) which, they say, was 
unavoidable. For example, if temperature 
records for the area were available, the 
“Rain Factor” of Lang (being the rainfall 
in mm. divided by the average temperature 
in degrees centigrade) .could have been 
calculated and correlated to the Soil type. 
Again, the C/N ratios of the A, and A, 
profiles might have yielded valuable indica- 
tion of the nature of the Humus. 

The work of Dr. MeKenzie Taylor and his 


colleagues has considerably enriched the 
scientific literature on Indian Forestry. It 
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is to be hoped that many more such papers 
will emerge from their Institute. 
EMMENNAR. 


Bulletins of Indian Industrial Research. 
No. 1, Bibliography of Industrial Publi- 
cations, (Published in India from 1934.) 
Pp. 257. Price Rs. 4-6-0; No, 2. A Sur- 
vey of the Indian Glass Industry. By 
E. Dixon. Pp. ix + 39. Price As. 14. 
(Manager of Publications, Delhi), 1936, 
The first number of the Bulletin of Indian 

Industrial Research published under the 

auspices of the Industrial Research Bureau 

is, appropriately enough, a Bibliography of 

Industrial Publications published in India 

from 1921. The publication is divided into 

three parts. In the first part, the papers are 
arranged according to publishing authorities 
which include Government Departments in 

British India and in Indian States; Insti- 

tutions like the Indian Chemical Society, 

the Indian Institute of Science, ete.; and 
important journals like Current Science. 

Part II is a bibliography according to 

subjects and is followed by Part III which 

consists of an alphabetical index. The list 
of publications is very comprehensive, in- 
cluding original papers, reports, bulletins, 
lectures, etc., and embracing even subjects 
which have only a remote bearing on in- 
dustrial problems. The book will be found 
extremely useful by all those who contem- 
plate starting a new industry or are engaged 

in industrial research, as it supplies, in a 

handy and attractive form, references to 

practically all important sources of infor- 
mation available on a wide variety of subjects. 

The Indian Glass Industry.—Before for- 
mulating proposals to improve the glass 
industry in India, it was considered ne- 
cessary by the Industrial Research Bureau 
to gather all facts concerning the present 
state of the industry in India. This publi- 
cation gives a brief account of the main 
features of the industry in India such as 
(a) the chief centres of production, (b) 
elementary features of the processes em- 
ployed, (ce) raw materials and their choice. 
(d) statistics regarding local production as 
well as imports of chief types of glassware 
and (e) some economic aspects. 

The descriptive accounts of processes 
such as bangle-making are clear and easy 
to follow and the nine plates and illustra- 
tions provided, are of great help to the 
reader. A consideration of the economic 
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aspects of the industry brings out the follow- 
ing points : 

‘(a) That the soda ash content of Indian glass 
is unnecessarily high and that the lime 
content is low resulting in glass of inferior 
quality. 

(b) That the various costs for materials vary 
widely in different localities, being 
greatly influenced by railway freights, 
but that soda ash, weight for weight, 
is everywhere very much more costly 
than the other bulk materials. 

(c) That in spite of this, the cost of the coal 
consumed is the heaviest of the charges 
for materials in the manufacture of 
ordinary white glass. 

(d) That the fuel consumption is very high 
in relation to the quantities of glass 
melted.”’ 

This publication does not meet the re- 
quirements of the specialist but it serves 
admirably to bring before the average 
public the magnitude of the glass industry 
as well as the conditions which have impeded 
its progress in this country. 


Scientific Reports of the Imperial Insti- 
tute of Agricultural Research, Including 
the Reports of the Imperial Dairy Expert, 
Physiological Chemist and Sugareane Ex- 
pert, for 1933-34.) (Manager of Publica- 
tions, Delhi), 1936. Pp. 213, Price Rs. 4-8. 
These reports of the Research Institute 

relate to the year of the great Bihar earth- 

quake which caused irreparable damage to 
the Institute and necessitated the abandon- 
ment of Pusa as one used to know it 
and its transference to the more central and 
spacious environs of New Delhi where its 
activities will cover an ampler field and 
have advantages in staff, equipment and 
the co-operation of the other officers of the 

Imperial Research Council such as the old 

Institute never possessed. The scope and 

methods will in all probability be reviewed 

and reinforced by the opinions of the experts 
who will soon be coming out to advise the 

Government on these matters, so that we 

may expect the new Institute to start work 

under the best auspices. Work during the 
year had naturally been much dislocated and 
for fully half the year had been carried on 
under great difficulties and on a restricted 
seale. The same circumstance probably 


accounts for the very great delay in the 
publication of this report. 

Taking the various items of work recorded, 
an important conclusion confirming previous 
years’ results is the enrichment of soils in 
nitrogen by the growing of legumes either 
as a mixed crop or in rotation with cereals 
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to the extent of as much as over 415 Ibs. 
per acre. The results are to be subjected 
to a statistical study to decide which among 
the two methods is the better one from the 
economic point of view. It should not be 
forgotten that practical considerations also 
favour the mixed cropping system, for mix- 
tures are not confined to legumes but cover 
a wide variety of crops belonging to other 
orders as well; it is not a case therefore of 
mere enrichment in soil nitrogen. In regard 
to green manuring with sannhemp it is 
brought out that the tops of the sannhemp 
if ploughed in, increase the yield of wheat 
quite as much as the whole plants and the 
utilisation of the sannhemp therefore partly 
for fibre and partly for manure is recom- 
mended. The usefulness of Mexican sun- 
flower for growing as green manure in a 
standing crop is indicated in experiments 
conducted with onions as the main crop. 
Considerable chemical work has related te 
studies of several types of soils, notably 
certain caleareous soils; perhaps work of 
this kind relating to all the different types of 
soils in India in all their aspects can be said 
to fall within the scope of an All-India or 
Federal Institute of this character to which 
attention may therefore be bestowed in a 
greater measure. The improvement of crops 
by breeding has continued to receive well- 
merited attention and the achievements of 
the past in regard to wheat and sugarcane 
promise to be kept up, if not excelled, with 
further work on these and other crops. 
Rust resistance in wheat occupies the pride 
of place among the objectives and some pro- 
mising strains notably Pusa 101 have already 
been evolved. Much is also expected of cer- 
tain strains of linseed combining high oil and 
high yielding capacity with resistance to 
linseed rust. The great work on sugarcane 
improvement is now being directed for the 
past few years to the thick canes and certain 
varieties evolved and distributed already 
have been found very satisfactory notably 
Co. 402, in which factories will find an 
exceptionally good cane of the late maturing 
type. More evidence is again forthcoming 
of the merits of the sugareane sorghum 
hybrids, the juice in some of them reaching 
a purity of 85 per cent. in less than seven 
months and at their best being even superior 
to the other Coimbatore canes; some of 
these will before long be available for culti- 
vation on a large scale. Several important 
plant diseases have continued to be studied 
and the conclusion that the virus causing 
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sugarcane mosaic is closely related to filtrable 
forms has been tentatively established. 
Seed disinfection against the various smuts, 
bunts and wilts, helminthosporiums, etc., 
has been tried with the new patent prepara- 
tions like uspulum, and cerasan, though not 
with uniform success. The possibility of 
controlling the foot rot of the betal vine by 
means of the fungicides, Bordeaux mixture 
and “Kerol’” has been established, which 


is quite a valuable practical conclusion. 
Among insect pests sugarcane pests 


have received much attention and in the 
case of the serious new pest Pyrilla the 
middle of June has been found to be the 
peak of infestation and egg laying. The 
pests and diseases attacking fruit orchards 
in British Baluchistan have been surveyed 
in the year. One would greatly wish for 
a very material expansion of these sections 
so that the pests and diseases which are 
only too numerous and against which the 
ryot is at present absolutely helpless may 
be more comprehensively studied and reme- 
dies found out. It is a most difficult task 


but its importance fully warrants and 
demands such expansion. 
An interesting section is that of the 


Physiological Chemist whose work on the 
problems of nutrition and the value of the 
local feeds and fodders forms a most fruitful 
branch of research and of a kind falling 
eminently within the scope of a Federal 
Institute. The digestibility of coarse fodders 
continued to be studied and the fact of 
digestibility increasing with the protein 
content of the fodder established. Lucerne 
hay has been found not to suffer in chemical 
composition or digestibility as compared with 
the green material, the loss being only in the 
dry matter content. Molasses as a feed, the 
mineral composition of fodders at different 
stages of growth, comparison of high and 
low protein feeding, calcium and phosphorus 
content of the blood of cows and several 
other important items of work have been 
carried on. There is a great deal of locai 
traditional knowledge relating to the quali- 
ties of the numerous grains, pulses and 
coarse fodders, both green and dry, which 
will well repay investigation alongside of 
the fundamental problems of nutrition. 
The field for really useful research here is 
vast and the present provision for research 
of this kind is meagre and the output 
necessarily inadequate to the needs of the 
situation. The allied branch of dairying 
appears to have got into a kind of routine. 
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The milk yield of the cows in Pusa 
and at the different stations is stated 
to have considerably increased but nowhere 
is any evidence of the stations having mate- 
rially influenced the industry or the quality 
of the cows on any part of the country to be 
seen. At the important Bangalore Station 
it is moreover a tale of epidemic and other 
diseases and heavy mortality in the herd. 
A new orientation of aims and policy with 
the necessary facilities for carrying them 
out appears to be called for if the section 
should materially benefit the dairy industry. 


A. K. ¥. 


Tables of Standard Errors of Mendelian 
Ratios. By 8. 8. Purewal, M.se., Ph.p. 
and P. Krishna Rao, L.Ag. (Miscellaneous 
Bulletin No. 11 of the Imperial Council of 
Agricultural Research, Manager of Publi- 
cations, Delhi), 1936. Pp. 37. Price As. 12. 
At the present time, most of the biologists 

concerned with Mendelian. ratios are familiar 
with the test of goodness of fit of observed 
ratios. The authors of these tables deserve 
thanks for providing this ready reference for 
those engaged in genetics. 

There is a brief introductory note lucidly 
explaining the construction of the tables and 
their use. For values of n from 5 to 1,000, 
the tables present the standard error of 
expected numbers for the ratios 1:1, 3:1, 
9:7, 15:1, 13:3, 27:37 and 63:1, and 
also the 8S. E. expressed in percentage for the 
1:1 ratio which is expected to be of value 
in linkage studies. Instructions are given 
for extending n up to 100,000. The authors’ 
standpoint, that a deviation from expecta- 
tion must not exceed twice (1-95996 times) 
the S. E. for a good fit, is the same as the 
X? test for one degree of freedom on the 
P = -05 level of significance ; X?* is actually 
the square of deviation/S. E. However, the 
actual calculation of X* or the probable 
error, as some workers still do, involves a 
good deal of arithmetical calculation. Given 
the population and the expected ratio, the 
test is obtained at once from these tables. 

The price of the book is modest for the 
labour involved. There is no doubt that 
geneticists will use this book constantly. 


G. N. R. 


Foundations for the Study of Engineer- 
ing. By G. E. Hall, B.se. (The Technical 
Press, Ltd., London), 1936. Pp. vi + 259. 
In this small book of about 250 pages, 
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the author has attempted to deal with the 
fundamentals of Statics, Dynamics, Mecha- 
nies of Fluids, Friction and Lubrication, Heat 
and Heat Engines. The book is well written 
and illustrated. The author has worked out 
numerous examples to illustrate the applica- 
tions of the principles to concrete cases and 
has also included sets of examples to be 
worked by the students to familiarise them- 
selves with the theory. The book treats 
only with “very elementary portions of 
engineering, and hence it is suitable for 
schools where attempts are made to give the 
students an idea of engineering science. 
The book does not deal with principles of 
electricity and magnetism and hence the 
title should be Foundations for the Study of 
Mechanical Engineering. The author has 
dealt with the subject in a very concise but 
clear way, but at places he rather labours 
much to explain very small points like 
P—Q+Q=P. Some of his diagrams 
could have been better and also more 
accurate, as for example, the “Load Exten- 
sion’ diagram on page 107. ‘The book may, 
with great advantage, be used in engineering 
schools. The publishers are to be congratu- 
lated on the neat get-up and printing of 
the book. 


Cinematique Du Solide Et Theorie Des 
Vecteurs, (Actualitiés Scientifiques et In- 
dustrielles, No. 325.) -ar Ch. Platrica. 
(Herman et Cie., Paris), 1936. Pp. 54, 
Price 12 fr. 

This tract is the first of a series of three 
elementary tracts on the Geometry prepa- 
ratory to the study of Newtonian Mecha- 
nics. In the earlier pages, a summary of the 
main results of the elements of Vector 
Analysis is given; later, these are applied 
to the study of the most general displace- 
ments of a rigid body. As an illustration 
of the power and brevity of Vector Methods 
to the study of kinematics, the latter half 
of the book deserves careful perusal. This 
booklet will serve as a small but decent 
book of reference to those who are interested 
in Vector methods in kinematics. 

M. V. 


Les Theoremes de la Moyenne pour les 
polynomes, (Actualités Scientifiques et 
Industrielles, No. 302.) By J. Favard. 
(Herman et Cie., Paris), 1935. Pp. 50. 
Price 15 fr. 

This monograph deals with the theorems 
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on the location of roots of polynomials whose 
coefficients satisfy a linear relation. It is 
divided into two chapters, the first of which 
deals with the beautiful generalisation into 
the complex region of Rolle’s theorem by 
Grace and allied generalisations and the 
second, with the relation between the 
existence of a real root of a polynomial whose 
coefficients satisfy a linear relation and the 
existence of a monotonic function whose 
Stieltjes moments are given. A good deal 
of what is contained in the book should be 
added to the syllabus of the honours courses 
of Indian universities, as the existing English 
text-books on the theory of equations contain 
practically nothing about this development. 
Grace’s theorem is proved by a method 
utilising normal functions (the proof can 
obviously be modified to an elementary one) 
which does not of course give the precise 
value of the constant but is capable of 
generalisation. The precise constant is 
determined by a method analogous to the 
first beautiful proof of the theorem by 
Szego (see e.g., Polya-Szego. Aufgaben und 
Lehrsatze aus der Analyse, Bd. II, Ab. V). 
The second chapter deals also with the 
approximation to a quadrature and a few 
generalisations of the preceding fundamental 
results. One would however wish that the 
author had written a book on a broader 
topic. 
x. ¥. i 


Proprietes Generals de 1’ equation d’ euler 
et de Gauss. (Actualités Scientifiques et 
Industrielles, No. 333.) By E. Goursat. 
(Herman et Cie., Paris), 1936. Pp. 92, 
Price 20 fr. 

This book, divided into five chapters deals 
with the general properties of the hyper- 
geometric function. As is the case with the: 
other text-books of the author, the book is 
very simple to study and assumes only 
elementary knowledge of differential equa- 
tions and the theory of functions on the part 
of the reader. The first chapter deals with 
the 24 solutions of Kummer, Riemann’s 
generalised definition, ete. The second is 
devoted to the solution by quadratures ; 
the third, to the reducible case. The fouth 
chapter introduces the reader into the im- 
portant concept of the group of the equation 
(without assuming any acquaintance with 
the general theory of automorphic functions) 
and the solution of the problem, when two 
hypergeometric equations have isomorphic 
groups. The last chapter is devoted to the 
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linear relations between the integrals. The 
reader will find in the book all the general 
properties including the questions, e.g., 
when a hypergeometric equation should 
possess a rational or an algebraic solution, 
ete. The study of the book gives a good 
deal more than what is usually contained in 
books on differential equations and forms 
an introduction to the classical treatise of 
Klein. 





a. Vs &. 
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Les Defenitions Modernes de la Dimen- 
sion. (Actualités Scientifiques et Indus- 
trielles, No. 274.) By Bouligand. (Herman 
et Cie., Paris). Pp. 44. Price 12 fr. 

This clearly. written monograph is an 
excellent introduction to the modern theory 
of dimension, which can be read with profit 
before one reads the classical and compre- 
hensive treatise of Menger. The author’s 
exposition is extremely lucid. He does not 
assume much previous acquaintance with 
higher analysis. The book is divided into 
four chapters, the first one being historical 
introduction. 

The last three chapters deal with the 
three fundamentally distinct definitions of 
dimension. The first one is the abstract 
definition of Frechet. The second is the 
inductive definition of Poincare whose mo- 
dern precise definition is mainly due to the 
works of Brouwer, Lebesgue, Menger and 
Urysohm. The last one is based upon 
the idea of measure which is due to Hausdorf. 
It is a pity that the book does not contain 
the proofs; nevertheless it is a book which 
is interesting for a mathematician, a philo- 
sopher and a general reader. 

' oe; 
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Series Lacunaires. (Actualités Scientifiques 
et Industrielles No. 305.) By Mandebrojt. 
(Herman et Cie, Paris.) Pp. 40. Price 12 fr. 
This monograph deals with a_ special 

topic in the theory of functions of the 

complex variable, viz., the influence of 





gaps in the taylor-development of the fune- 
tion on the singularities on the circle of 
convergence. The earliest of such a series 
is that of Weierstrass whose example was 
followed by beautiful gap theorem of 
Hadamard. This book deals with the recent 
generalisations many of which are due to 
the author himself ; the results are extended 
to the case of Dirichlet’s series and integral 
functions, (Instead of singular points, direc- 
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tion of Julia come instead.) As the book 
is small the proofs are naturally given only 
in outline; but a good learner can complete 
the proofs by following the outline. The 
author does not claim the book to be a 
comprehensive treatise on the subject and 
as such it does not contain many other 
allied topics such as Ostrowski’s over-con- 
vergence theorems, ete. 

As the subiect has been developed a 
great deal in recent years, the usual repre- 
sentation of this topic in text-books on 
theory of functions (e.g., Biebubach— 
Lehrbuch der Funktionero-theorie V1, second 
edition 1931, and Dienes-Taylor series) 
has become out of date. This book there- 
fore supplies a long-felt want among learners 
and teachers of the subject. One would 
however wish that the book was more 
comprehensive in its outlook. 

a Ve we 


Lecons de Metrologie :, I, Généralites sur 
Les Mesures; II, Mesures Géometriques; 
(Nos. 236 and 278 of Actualités Scientifiques 
et Industrielles). By Pierre Fleury. (Her- 
mann et Cie, Paris), 1935. Pp. I—73 and 
II—108. Price I—15 fr. I1—20 fr. 

These two brochures form part of a course 
on Metrology given by the author at the 
Conservatoire National des Arts et Métiers. 
Five more fascicules are to appear dealing 
with other branches of Metrology. The 
first part deals with the definition and realisa- 
tion of standards, experimental procedure, 
determination of the limits of precision and 
the theory of errors, graphical representation, 
numerical work and calculating machines. 
The second part treats of the measurement 
of length, area and volume and also of angles. 
The different instruments such as calliper- 
gauges, spherometers, kathetometers, divid- 
ing engines, planimeters, liquid and gas- 
meters are all described and the precautions 
to be observed in the use of each and the 
precision attainable are discussed. The 
illustrations are numerous and clear, but 
sometimes the descriptions are too concise. 
The reqnirements of those interested in 
technological and industrial applications of 
physical measurements are kept in the fore- 
ground and the treatment is calculated to 
appeal even to students without much 
previous knowledge. The history of’ older 
systems of units once used in France and 
the present state of legislation in that 
country regarding the strictness of adherence 
to specifications form interesting reading. 
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There are few misprints, but the wrong addi- 
tion on p. 75 in Vol. II may be corrected. 
Without being as technical or complete as 
the articles in Glazebrooke’s Dictionary of 
Applied Physies which is often referred to, 
the fascicules before us give a very useful 
survey of instruments and methods of 
measurement, and they may unhesitatingly 
be recommended to all students of Physies, 
pure or applied. We await with interest 
the appearance of the other volumes of 
the series. 
T. 8S. 8. 


L’ Action Chimique des Rayons Alpha en 
Phase Gaszeuse. By W. Mund. (Actua- 
lités Scientifiques et Industrielles. No. 275. 
Hermann et Cie, Paris), 1935. Price 15 
Francs. 

This monograph of forty-six pages deals 
essentially with the problems raised during 
the last five years together with a prelimi- 
nary account of some of the fundamental 
notions regarding radioactive transforma- 
tions and a-rays. The reactions induced 
by the passage of a-rays can be of great 
help in the study of the mechanism of 
reactions since the number of ions produced 
in the gaseous phase could be determined 
with precision and the “ionic yield ’ namely, 
the ratio of the molecules transformed to 
the number of ions produced, calculated. 
There are however some limitations such as 
the non-uniform distribution of energy 
among the ions produced, ete., but a greater 
attention paid to these studies by chemists 
will be highly fruitful. 

M. A. G. 


Elementary Practical Chemistry, By 
Arthur I. Vogel, p.Sse. (Blackie & Son Ltd., 
Glasgow), 1936. Pp. 220. Price 3s. 

This handy little volume is intended for 
students of the Matriculation standard 
of the London University. The series of 
experiments is fairly compreliensive and the 
instructions are, in every case, clear and 
concise. The distribution of exercises on 
quantitative analysis throughout the book 
provides a check on the student’s progress in 
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practical manipulation. The introduction of 
the necessary amount of theory and equations 
for the various reactions involved, adds to 
the value of the book. 

Several useful data, a table of logarithms, 
and a very valuable section on the treatment 
of accidents are included in the appendix. 

The reviewer feels that the utility of the 
book could have been enhanced by the 
inclusion of a few questions and numerical 
problems. 

The printing and get-up are excellent and 
the price is moderate. The book can be 
used in the top forms of the High Schools 
and by fresh-men in the University. 

T. RAMANUJIENGAR. 
Spectrum Analysis with the Carbon Arc 

Cathode Layer (Glimmschicht). By 

Lester W. Strock, Ph.D., with a Preface by 

Professor V. M. Goldschmidt. (Published 

by Adam Hilger. Ltd., 98 Kings Road, 

London, N. W.1.), 1936. Pp. 54. Royal 

8vo. Illustrated, bound in limp cloth. 

Price 5s. 6d. net. 5s 8d. post free. 

This book gives an account of the special 
methods of Spectrum Analysis applied to 
minerals by Professor V. M. Goldschmidt 
and his co-workers at Gottingen. These 
methods made possible the systematic work, 
commenced at Oslo and continued until 
recently at the University of Gottingen, 
on the abundance and geochemical distribu- 
tion of the chemical elements. 

The author spent some two and a half 
years as a visiting investigator at the 
Gottingen Laboratories and thus is able to 
present a coherent summary of the work 
earried out. 

He gives an account also of developments 
in the technique which he himself introduced 
during this time. 

The book is illustrated with several phote- 
graphs of the apparatus as well as line 
diagrams and curves. 

It should be of interest to all who are 
concerned with rapid analyses of such 
non-conducting powders as rocks, minerals, 
glasses, slags, ashes, clays, soils, etc. 
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ASTRONOMICAL NOTES. 


T. P. Bhaskaran, M.A., F.R.A.S. 
(Nizamia Observatory, Hyderabad.) 


1. A New Star in Lacerta.—Informa- 
tion has been received of the appearance of a 
bright Nova in the Constellation Lacerta on 
the border of Cepheus (Galactic latitude—2°). 
It was discovered on the night of June 18 
by Dr. Nielson of Aarhus  Observa- 
tory, Denmark, when its magnitude was 
estimated to be about 3-5. The Nova is 
also reported to have been seen by the 
astronomers at the Stalinabad Observatory, 
Russia, as a star of the 5th magnitude ona 
the night of June 17. Photometric as well 
as spectroscopic observations have since 
been obtained by several observers. Its 
position as determined by the meredian 
observations is R. A. 224 12” 0°-2 Dee. 
55° 7' 77” (1900-0). The Nova is identified 
before outburst as a star of the fourteenth 
magnitude shown in Barnard’s Atlas of 
the Milky Way. The maximum brightness 
(magnitude 2-3) was reached on June 20 
and by June 27 the brightness declined to 
magnitude 4-7. The Spectrum during the 
early stages resembled that of a late A type 
Star (Astr. Nach., 6213) and the subsequent 
development of the Nova appears to have 
been specially rapid. 


2. Comet Peltier.—(1936 a).—The first 
Cometary discovery of the year was made on 
May 15, by L. Peltier of Delphos, Ohio 
(U.S. A.), an enthusiastic observer of varia- 
ble stars. At the time of discovery it was 
a faint diiftuse object of the ninth magnitude, 
with a central condensation and a short tail. 
The comet later increased in brightness and 
on July 27 was conspicuously visible with 
the naked eye, in the northern sky and 
showed a small fan-shaped tail. It is moving 
rapidly southwards and will reach declina- 
tion 70°S. on August 24. 


3. Absorption of Light in Space and 
Distribution of Star Density.—Prof. Van 
Rhijn has recently published an 
investigation 


extensive 
(Publications of the Kapteyn 


Astronomical Laboratory, No. 47) on the ab- 
sorption of light in interstellar space and the 
density distribution of stars in the galaxy. 
The coefficient of absorption has been 
discussed from a study of Cepheid Variables, 
the radial velocities and absolute magnitudes 
of open clusters and also from the spectro- 
scopic absolute magnitudes of stars (type 
F to M) determined at Mt. Wilson, the 
trigonometric parallaxes and secular paral- 
laxes of some groups of stars. The adopted 
values of the photographic and_ visual 
coefficients of galactic absorption are 1-1 
and 0-55 magnitudes per 1,000 parsecs for 
the mean of the northern galaxy. From a 
discussion of the distribution of star density 
at various distances he obtains corrobora- 
tion of the hypothesis ofthe existence of a 
local cluster around the Sun possibly ex- 
tending to not more than 1,000 parsecs. 
For distances exceeding 1,000 parsecs the 
changes in star density appear to be rela- 
tively small, and are considered to be prob- 
ably due ito the structure of the larger 
galactic system. In the direction of the 
centre of the galaxy, the density increases 
rapidly with distance and at a distance of 
900 parsecs, the density is found to be eight 
times that near the Sun. 


4. Radial Velocities of Extra Galactic 
Nebulze.—In Mt. Wilson Contributions, No. 
531, Humason gives a new determination 
of the apparent radial velocities of one 
hundred extra galactic nebul#. Most of 
them are velocities of recession, the largest 
being of the order of 40,000 km./sec. for 
nebulz in the Bootes Cluster and in the 
Ursa Major Cluster No. 2. The distances 
of these nebule have been estimated by 
different methods, to be about 70 million 
parsecs and the high velocities observed, 
are in conformity with the velocity distance 
relationship found in the case of the nearer 
Nebulez. 
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CENTENARIES. 
S. R. Ranganathan, M.A., L.T. 
(University of Madras.) 


Rome De I'Isle, Jean Baptiste Louis, 
(1736-1790). 
OME DE L’ISLE, the French minerolo- 
gist, was born at Grai on 26th August 
1736. The first half of his life appears to 
have been spent in military service, which 
he entered in 1757. It is of interest to us to 
learn that he visited India as the Secretary 
of a company of artillery. He is said to 
have lived in Pondicherry and Tranquibar. 
He was taken prisoner by the English in 
1761. 

CONTRIBUTIONS TO CRYSTALLOGRAPHY. 

After his release in 1764, he returned to 
France and entered on his scientifie career, 
choosing minerals and crystal forms, as his 
special field of study. In 1772 he brought 
out his Essai de cristallographie. The second 
edition of this book came out in 1783 in 
four volumes under the title Crisiallographie, 
ou description des formes propres a tous les 
corps du regne mineral. This edition in- 
cluded figures of more than 500 crystal 
forms. This book contains an account of 
his important discovery that the various 
shapes of crystals of the same natural or 
artificial substance are all intimately related 
to each other. He distinguished the six 
kinds of primitive forms. 

THE CONTACT GONIOMETER. 

Rome De lIIsle was fortunate in his 
assistant, Carangeot who, in addition to 
making the crystal models for him, invented, 
in 1780, the Contact Goniometer, which was 
greatly used by him and his contemporary 
Abbe Hauy. A duplicate of the original 
Contact Goniometer used by Rome De 
lIsle came into the hands of the Duke of 
Buckingham and was eventually deposited 
in the University Museum at Oxford. 

His OTHER PUBLICATIONS. 

In addition to his Cristallographie, Rome 
De l’'Isle published seven papers and three 
other books. The book entitled Des Cara- 
cteres exterieurs des mineraux came out in 
1784 and the Metrologie ou tables came out 
in 1789. These books and the papers came 
out regularly in the last decade of his life, 
almost to the year of his death. This shows 
how active he was throughout his life. He 
died at Paris on 7th March 1790, 


THE MINERAL ROMEITE. 


In the Annales des mines of 1841, Damour 
immortalised the name of Rome De l'sle 
by giving the name Romeite to a honey- 
yellow crystal of an antimonite of calcium, 
which occurs in minute octahedrons. 

* * * 


Leach, William Elford (1790-1836), 


| Pewee the British Zoologist, was born 
at Plymouth in 1790. Though he 
got the Doctorate in medicine of the Uni- 
versity of Edinburgh in 1812, he abandoned 
the medical profession to devote himself to 
natural history. This made him enter ser- 
vice in the British Museum in 1813. He 
served this institution for nine years, first 
as Assistant Librarian and later as Assistant 
Keeper of the natural history department. 
Those nine years of Leach’s life in the British 
Museum were one of such absorption and 
overwork that both his body and mind 
broke down when he was but 31 years, 
This led to his retirement in 1821 and his 
migration to Italy, where he was looked 
after by his most devoted sister. 


CONTEMPORARY ESTIMATE OF HIS 
REPUTATION. 

But, during this short period of 9 years, 
Leach had earned a great reputation at 
home and abroad... At the anniversary 
meeting of the Royal Society, H. R. H. the 
Duke of Sussex, referred to him in the 
following terms in his presidential address :— 
* Hfis enthusiastic devotion to his favourite 
studies, his great knowledge of details, 
combined with no inconsiderable talents for 
classification, were eminently calculated to 
raise him to the very highest eminence as 
an original and philosophical naturalist... .. 
We are chiefly indebted to him for the first 
introduction into this country of the natural 
system of arrangement in conchology and 
entomology.” The Secretary of the Linnean 
Society referred to his death in equally high 
terms as “one of the most laborious and 
successful as well as one of the most uni- 
versal cultivators of Zvology which this 
country has ever produced.” He _ was 


elected a Fellow of the Royal Society in his 
27th year, 
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His WORK AND PUBLICATIONS. 

Although he had made extensive dis- 
coveries in vertebrata, especially birds, he 
is best remembered for his work in malaco- 
logy and entomology. It is claimed that 
his knowledge of the crustacea was superior 
to that of any other naturalist of his time. 
He was a profuse writer. During the nine 
years of his active scientific life, he contri- 
buted no less than 31 papers to the organs of 
learned societies, and in addition four volu- 
minous treatises entitled respectively (1) The 
Zoological Miscellany, 3 Vols., (2) Malaco- 
straca podophthalma Britannia, (3) Systema- 
tie catalogue of the indigenous mammalia and 
birds, (4) A synopsis of the mollusca of Great 
Britain. He also described the animals 
taken by the Congo Expedition and contri- 
buted articles to several encyclopxdias. 

THE END. 


No wonder that such an output in the 
first 9 years of active life led to a premature 
termination of his labours. After 15 years 
of slow recovery and secluded life under 
the care of his sister, he died of cholera in 
Italy on 25th August 1836. 

* * * 


Black, Greene Vardimen (1836-1915). 


G V. BLACK, the American dentist, was 
* born on 3rd August 1836 at Winchester, 
Illinois. At 17, he took up the study of 
medicine and three years later he became 
an apprentice in dentistry. A year later 
he began practice in his own town and later 
in Jacksonville. He was Lecturer in Dentistry 
at the Missouri Dental College from 1870 
to 1880. He then became Professor of 
Dentistry in the Chicago College of Dentistry 
(1883-1889), in the University of lowa 
(1890-91) and in the North-Western Univer- 
sity Dental School (1891-1915). He was 
the Dean of the last-mentioned school from 
1897. It is an unusual coincidence that his 
son, Dr. Arthur Davenport Black, who is 
also an eminent dental surgeon, was Pro- 
fessor of Operative Dentistry for many years 
during his father’s deanship and _ himself 
continues as the dean from 1917. 
His WRITINGS. 

Black’s first paper appeared in the 
July 1869 issue of the Missouri Dental 
Journal. He was a frequent contributor 
to several dental periodicals of America. 
He also published several books on dentistry. 
His first book came out in 1884 under the 
title The formation of poisons by micro- 
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organisms. In 1887 came A study of the 
histological characters of the periosteum and 
peridental membrane. The two famous books 
of his are the Dental Anatomy (1891) and 
The Operative Dentistry, 2 V. (1908). Ata 
banquet tendered to him five years before 
his death by the Chicago Odontographic 
Society, a pamphlet was distributed con- 
taining more than 500 titles of books, papers 
and reports written by him. At the time 
of his death, it was estimated that their 
number had reached 1,000. 


His CONTRIBUTIONS. 

Black was a pioneer in many departments 
of dentistry. The pages of Dental Cosmos 
contain many of his discoveries. He gave 
the successful rule of practice for dentists 
in preventing the loss of workability by 
cohesive gold when stored in the dental 
cabinet. He evolved a method of making 
alloys for amalgam as a filling for tooth cavi- 
ties. He invented the cord driven, foot power, 
dental engine. He supplied the patterns for 
102 cutting instruments necessary for the 
proper excavation of cavities. He steadily 
refused to commercialise his work and freely 
placed all the results of his labours at the 
disposal of his profession. 


His HoONOwRS. 


In 1901, he was elected President of the 
National Dental Association of America. 
Five universities conferred Honorary Degrees 
on him. In 1910, he was the first recipient 
of the Miller Memorial Prize awarded by 
the International Dental Federation for 
“eminent services to dentistry”. This in- 
ternational prize was established by the 
Federation in memory of its president 
Professor Miller of the Berlin University. 
The award is biennial and consists of a 
gold medal, a diploma of honour and the 
interests of a fund of £3,000. His former 
pupils are said to be scattered over the 
world—in America, in Europe, in Asia, 
Africa and Australia. His activities con- 
tinued till within a few weeks of his death. 
In 1915, appeared his last book, Diseases and 
treatment of the investing tissues of the teeth 
and the dental pulp, and his last article 
appeared in July 1915, while he died on 
August 31. An estimate of his personality 
was given as follows by one of his colleagues. 
‘* He was great in achievements, great also 
in his simplicity and sincerity. He climbed 


the heights, but he took his fellows with 
him every step of the way.” 








ee 


~ oe 
on 


rs 


“The TA “ee 


98 CURRENT 


SCIENCE 


[AUGUST 1936 


OBITUARY. 


Dr, Panchanan Mitra. 


R. PANCHANAN MITRA, Head of the 
Department of Anthropology of the 
University of Calcutta, died suddenly at his 
residence in Calcutta on the 25th of July 
last, after a short illness, at the early age of 
45. He was born in 1891 and was the 
grandson of the (late) Raja Rajendra Lal 
Mitra, one of the most distinguished scholars 
of his time and the first Indian to become the 
President of the Asiatie (now Royal) Society 
of Bengal, Calcutta. 

After a distinguished career in the Caleutta 
University Dr. Mitra acted for a short time 
as a Lecturer in English in the Bangabashi 
College, but early turned his attention to 
Prehistory and was awarded the Premchand 
Raichand Scholarship of the Caleutta Uni- 
versity in 1919. The same year he was 
appointed on the staff of the Department of 
Anthropology which was started by the late 
Sir Asutosh Mukherji. In 1929 he was 
awarded a Fellowship of the Bishops Museum 
of Honolulu through the good offices of 
Prof. Craighill Handy who desired an Indian 
scholar to visit Polynesia and study the 
possible sources of Indian influence in that 
region. The results of Dr. Mitra’s researches 
in Polynesia have been incorporated in a 
monograph entitled Indian Cultural Influ- 
ence upon Polynesia which will soon be 
published by the Bishops Museum. He 
received his PH.D. degree from the’ Yale 
University for his thesis on “ The History of 
American Anthropology” in 1931. The 
same year he visited several prehistoric 
sites in France and Spain as a member of the 
American School of Archeology in France. 
After his return to India in 1932 Dr. Mitra 
was given charge of the Department of 
Anthropology on the retirement of Dewan 
Bahadur Dr. L. A. Ananthakrishna Iyer. 
Dr. Mitra performed his teaching work in 
the Caleutta University with great devotion 
and enthusiasm and was mainly responsible 
for organising the Department in its new 
rooms in the Science College, Ballygunge. 

He presided over the Anthropological 
Section of the Indian Science Congress in 
1933 and was the author of several articles 
in addition to two books on * Prehistory of 
India’ and *“ History of American Anthro- 
pology ” published by the Calcutta Uni- 


versity. He was also a Councillor of the 
Calcutta Corporation in 1924, and took 4 
keen interest in many religious associations, 


B. 8. G. 


Lt.-Col, R. Knowles, C.1I.E., M.R.C.S., 
L.R.C.P., I.M.S. 


T.-COL. R. KNOWLES, C.1.£., M.R.C.S., 
L.R.C.P., I.M.S., acting Director of the 
Calcutta School of Tropical Medicine, died 
on 3rd August at the Tropical Diseases 
Hospital, of heart failure following gastrie 
hemorrhage. 


Lt.-Col. R. Knowles, son of Rev. J. 
Knowles, was born on 30th October 1883, 
at Quilon, Travancore. After a distinguished 
educational career at Cambridge and 
London, he entered the I.M.S. in 1908, and 
moved all round India, on military duty for 
the next 5 years. He was appointed in 1912 
Assistant Director, Pasteur Institute of 
India, Kasauli, and in August 1914, he 
served as medical officer, 110th Maharatta 
Light Infantry, Indian Expeditionary Force, 
Mesopotamia. In 1916, he was appointed 
Director to organise the newly started King 
Edward VII Memorial Pasteur Institute, 
Shillong, which post he relinquished in 1920 
to take up the Professorship of Pathology, 
Calcutta Medical College, as successor to Sir 
Leonard Rogers who at that time was rais- 
ing funds to establish a School of Tropical 
Medicine. When Sir Leonard Rogers retir- 
ed owing to ill-health, he chose Lt.-Col. 
Knowles, to organise the School of Tropi- 
cal Medicine. In1921, he was appointed 
Professer of Protozoology, Caleutta School 
of Tropical Medicine and Hygiene, which 
post he held until his death. He was Assis- 
tant Editor, (1922-1928) and later Editor, 
Indian Medical Gazette. Lt.-Col. Knowles 
was well known for his numerous scientific 
papers and memoirs, bearing on medical 
protozoology. 


WE have to record the death of Dr. 
F. J. F. SHAW, D.Sc., I.A.S., in Pusa 
on the 29th July. He was Director of the 
Agricultural Research Institute at Pusa 
and was officiating as Agricultural Expert to 
the Imperial Council of Agricultural Research. 
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" Rancidity. 


By N. 


N. Dastur and B. N. Banerjee. 


(Department of Biochemistry, Indian Institute of Science, Bangalore.) 


RANCIDITY. 


OTH on account of its commercial and _ its 
B scientific importance, rancidity is a subject, 
which arouses perennial interest. Animal and 
vegetable fats and oils become rancid under 
certain conditions. The change is_ primarily 


I. DEVELOPMENT OF 


autoxidative in character and is very often 
accompanied by secondary reactions such as 
molecular condensation, the development of 


colouration and undesirable odours. Raw vege- 
table oils have generally better keeping qualities 
than animal fats, primarily because of certain 
antioxidative principles present in them.! The 
natural antioxidants present in olive and linseed 
oils can be removed almost completely by repeated 
boiling with water.2 Refined oils are less stable 
than natural oils, chiefly because of the removal 
of antioxidants in the process of refining. It is 
significant that vegetable oils are rich in aliphatic 
acids. 

When exposed to oxygen, natural fats exhibit 
the typical characteristics of an autocatalytic 
oxidation. There is a latent or induction period 
during which the amount of oxygen absorbed is 
very small. After this the rate of oxygen 
absorption increases and the onset of rancidity 
generally coincides with the end of the induction 
period. 

Among the many factors that have been 
mentioned as accelerators in the production of 
rancidity may be mentioned heat,’ light. acidity,® 
moisture,’ enzymes,’ metals® and speaking very 
broadly, any physical factor capable of adding 
energy to the system. 

Conflicting views have been held regarding 
the role of moisture as a catalyst in the oxidation 
of fats. It is now generally believed that the 
presence of moisture has a retarding action upon 
the development of rancidity.® Moisture pre- 
vents the formation of aldehydes and ketones 
which are stable products and which produce 
the tallowy odours and flavours. In a humid 
atmosphere the end products are acids without 
tallowy odours. Since acids act as catalysts in 
oxidation processes, it should be expected that 
after a preliminary stage, the rate of oxidation 
would increase. It is also probable that the 
action of moisture varies greatly with the nature 
of the fat in question. 





1 Matill and Crawford, /rd. and Eng. Chem., 1930, 22, 
341. 


2 Banks and 
411T. 

3 Bevis, J. Soc. Chem. Ind., 1923, 42, 417T. 

* Greenbank and Holm, Jad. and Eng. Chem., Anal. 
Edn., 1930, 2, 9. 

5 Holm and Greenbank, /vd. and Eng. Chem., 1924, 
16, 518. 

6 Davies, /. Soc. Chem. /nd., 1928, 47, 185T. 

7 Pennington and Hepburn, /. dm. Chem. Soc., 1912, 
34, 210. 

® King, e¢ a/., Oil and Soap, 1933, 10, 204. 

® Greenbank and Holm, Jad. and Eng. Chem., 1924, 
16, 598; French, Olcott and Matill, /nd. and Eng. Chem., 
1935, 27, 724; Holmes, Carbet and Hartxler, /nd. and 
Eng. Chem., 1936, 28, 133. 


Hilditch, /. Soc. Chem. Znd., 1932, 51, 


Several theories have been propounded from 
time to time with a view to elucidating the 
mechanism of autoxidation. All of them agree 
in one point, viz., that the first change in the 
reaction consists in the addition of molecular 
oxygen to the double bond of the unsaturated acids 
with the production of highly reactive peroxides. 
These peroxides then isomerise, decompose into, 
or react with water to form a complex series of 
products like aldehydes, ketones and acids of 
lower molecular weight. A thorough knowledge 
of the chemical changes taking place during 
rancidity will be of scientific interest while a clear 
understanding of the bearing of the initial stages 
would be of great practical value. 

Animal fats are abundant in caratinoid 
pigments. Most of the workers are agreed that 
they function as procatalysts. Again, neutral 
substances like sterols become proxidants after 
irradiation. 

Light has an accelerating action on the autoxi- 
dation of fats.!2 There is no doubt that oxida- 
tion takes place continually in oils and fats, 
but this action proceeds more rapidly in the pre- 
sence of light than in the dark. Experimental 
evidences show that green light delays the deve- 
lopment of rancidity almost to the same extent 
as does the exclusion of all light.4% Disappear- 
ance of ability to absorb blue light is apparently 
accompanied by development of rancidity. In- 
visible ultra-violet light has also the same 
accelerating effect as blue light. The process 
is autocatalytic, i.e., once oxidation has set: in, 
removal of the source of light does not reduce 
the rate to that of the unexposed fat.44 The 
reaction continues to proceed in the dark at a 
rate depending upon the amount of oxygen 
already present. From this it may readily be 
seen that the potential storage life of many fatty 
products is seriously impaired by the methods 
employed in their manufacture. 

There is now ampie evidence to show that the 
organoleptic rancidity is not. developed when 
the oil is protected from light.4% In fact, it has 
been claimed that light alone is sufficient for the 
production of rancidity,® as fats will produce 
the odour and taste typical of rancidity, in the 
absence of air when exposed to light. 

Temperature is another factor that accelerates 
rancidity. Heating at 100° C. has more marked 
effect on production of rancidity than exposure 
to air.” Exposure to temperatures upto 50° C. 
has no marked effect, which shows that at 100° C, 
some intramolecular change is probably taking 
place. The best temperature for preservation is 
0° C. or lower. It has been shown by several 


10 Greenbank and Holm, /nd. and Eng. Chem., 1934, 
26, 243. 

11 Matill and Crawford, Zoc. cit. 

12 Greenbank and Holm, Jud. and Eng. Chem., Anal. 
Edn., 1930, 2, 9. 

13 Coe and Le Clerc, /ud. and Eng. Chem., 1934, 26,245. 

14 [.ea, Proc. Roy. Soc., London, 1931, 108B, 175. 

15 Coe and Le Clerc, Joc. cit. 

16 Wagner, Z. Nahr. u. Ghnussm, 1913, 25, 704. 

17 Bevis, doc. cit. 
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workers that each increase in temperature by 
10° C. approximately doubles the rate of increase 
of rancidity.!® 

Certain metals in oil-soluble form are known 
to have a marked effect on the stability of fats. 
Copper is a powerful proxidant for autoxidative 
reactions. The use of copper equipment in the 
handling of milk and its products is thus a poten- 
tial source of danger. Manganese in somewhat 
higher concentrations, likewise, has a_ strong 
proxidation effect; but ferrous iron, tin and 
nickel at low concentrations have no effect. 
Zinc has a stabilising action. Generally, the 
materials used for wrapping fatty products also 
contain some of these metals in soluble form and 
may thus act as promoters of rancidity. 

As has been pointed out before, the oxidative 
rancidity involves the oxidation of the unsatu- 
rated bonds. Absorption of small amounts of 
oxygen produce tallowy odours and flavours 
and, as such, deterioration through oxidation can 
be prevented by preventing the initial changes. 
With this object in view, several substances 
which retard the uptake of oxygen (antioxidants) 
are used as preservatives. Their use first origi- 
nated with the classical researches of Mouren and 
Dufraisse.!® The efficiency of autoxidative cata- 
lysts rests entirely upon the relationship between 
their susceptibility to oxidation and their catalytic 
properties. Theoretically, any oxidisable sub- 
stance should be capable of acting as an autoxi- 
dative catalyst under proper conditions. Hydroxy- 
derivatives of aromatic compounds (poly-phenols) 
are the most effective inhibitors of oxidation. 
Activity is associated in some manner with the 
ortho- or para-configuration. 

Rancid products can be materially improved 
by removing the products of decomposition such 
as acids, aldehydes, etc. With this object in 
view, numerous processes have been patented. 
However. all these treatments can only be 
regarded as temporary improvements, since fat 
so purified will again become rapidly rancid. 

In view of what is known concerning the 
factors responsible for producing rancidity, it 
may be said that to insure good keeping quality 
great stress should be laid on the freshness of the 
fat in the product. 

II. MrrTHODS FOR DETERMINING RANCIDITY. 

While it is true that the recognition of rancidity 
by taste and odour is so easy that there is no 
need for the use of chemical tests, there are 
nevertheless many cases in which reliable tests 
may prove of great value. For instance, rancid 
fat may be mixed with fresh fat in order to -dis- 
guise its condition and thus be sold as a fresh 
product. A large number of methods have 
therefore been proposed from time to time for 
estimating rancidity, ¢.97., acid value,*! iodine 
value,” organic peroxides,” colour estimation 


18 Morgan, /vd. ani Eng. Chem., 1935, 27, 1287. 

19 Mouren and Dufraisse, Chemical Reviews, 1927, 
3, 113. 

20 Matill, /. Biol. Chem., 1931, 90, 141. 

21 “Animal and Vegetable Oils, Fats and Waxes” by 
G. Martin, p. 152. 

22 DeGroote, ef al., Jud. and Eng. Chem., Anal. Edn., 
1931, 3, 243. 

23 Davies, /oc. cit.; Taffel and Bevis, /. Soc. Chem. 
Jnd., 1931, 50, 871 ; Lea, loc. cit.; Wheeler, Oil and Soap, 
1932, 9, 89. 
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for aldehydes or other products of oxidation™ 
permanganate titration of water-soluble volatile 
constituents,”> and the fading of methylene blue 
colour.*® None of the above methods is. however, 
quite reliable, since the chosen component may 
be the product of a secondary process and before 
a final conclusion can be drawn about the state of 
a fat, it should be examined by at least three or 
four different methods. 
Ill. Rancrpiry CHANGES IN ‘GHEE’, 

Ghee is prepared exclusively from butter fat, 
from which the water is expelled by heat. The 
butter is allowed to become somewhat acidic 
and is then clarified by melting and decantation, 

In India, ghee is regarded as a very valuable 
product and is consumed in large quantities, 
A similar product is used in Egypt and is known 
as ‘samna’. Besides being an important item 
of food, it is the chief source of vitamin A. Ghee 
is more important than milk for the reason that 
it is more concentrated and affords an easy 
method for dispesal of extra amounts of milk, 
But, on account of its high content of lower fatty 
acids, especially butyric acid, upon slight hydroly- 
sis, ghee produces a strong characteristic odour 
of these acids. Most of the other fats are rich 
in higher acids, like stearic, palmitic, ete., which 
are odourless. On hydrolysis these fats give 
comparatively little of the ‘off’ odours. Again, 
oxidation of unsaturated acids like oleic and 
linoleic is responsible for the tatlowy odours, 
It will thus be seen that milk fat presents a 
combination of fatty acids which due to hydrolysis 
may cause intense rancidity or tallowiness due to 
oxidation, 

Though much work has been done on various 
aspects of rancidity little is known about its 
effect on the vitamin A content of the milk fat. 
Since rancidity is primarily an oxidation reaction 
this might naturally affect its vitamin A content.’ 
It would be interesting to study the various 
factors which favour the development of rancidity 
in ghee and their effect on vitamin A and to 
ascertain whether a higher vitamin A content is 
an index of increased stabilty of the product. 

Again it is necessary to find some cheap, and 
efficient method of stopping this spoilage. In 
the case of an edible fat like ghee, only non-toxic 
and harmless antioxidants can be used as preser- 
vatives. Antioxidants like lecithin, ‘jagari’, 
hydroquinone, etc., can be tried for ghee. The 
effect of these antioxidants on the stability of 
vitamin A should also be studied. It has been 
quite recently shown that a combination of two 
antioxidants affords a remarkably strong protec- 
tive action which is greater than what. could be 
expected from the mere additive effect.?8 

It is well known that while ghee prepared under 
good conditions can be preserved with care for 


2* Kerr, /. Jud. and Eng. Chem., 1918, 10, 471; 
Schibsted, 7zd. and Eng. Chem., Anal. Edn., 1932, 4, 
204; Lea, /vd. and Eng. Chem., Anal. Edn., 1934, 
6, 241. 

25 Kerr and Sorber, /2/. and Eng. Chem., 1923, 15, 
383. 

26 Greenbank and Holm, /vd. and Eng. Chem., Anal. 
Fdn., 1930, 2, 9. 

Royce, /nd. and Eng. Chem., Anal. Edn., 1933, 5, 
244. 
27 Powick, /. Agric. Res., 1925, 31, 1017. 
28 Holmes, e¢ al, Jnd. and Eng. Chem., 1936, 28, 133. 
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about six months, the bazaar ghee is usually 
seldom stable for more than a fortnight. Apart 
from the question of vitamin A, rancid ghee has 
no market value and therefore in an agricultural 
country like India preservation of ghee for suffi- 
ciently long periods of time is economically 
important. 

Milk fat, like all other fats, does not absorb 
oxygen as soon as it comes in contact with it but 

asses through an induction period. At lower 
temperatures this period is considerably longer. 
Presence of moisture is detrimental as it hydro- 
lyses lecithin to trimethylamine. which, in turn, 
produces a fishy odour. A measure of the length 
of the induction period will furnish a valuable 
index of the keeping quality and freshness of a 
ghee sample. 

Acidity is another important factor determin- 
ing rancidity. Sweet cream butter may be 
stored for long periods with very little change 
in favours.2% Cold storage of milk fat is advan- 
tageous in that it prevents the development of 
aciditv, but it also prevents the destruction of 
lipase’ due to low acid concentration. Lipase 
liberates the lower and volatile fatty acids which 
are responsible for ‘off’ flavours. Thus, butter 
preserved in the cold gets rancid in a compara- 
tively short time when raised to room tempera- 
ture. 

Inert gases have been extensively adopted for 
the purpose of preserving fats. Carbon dioxide 





29 Rogers, Proc. Third. Internat, Cong. Refrigeration, 
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(15 per cent.) retards the onset of rancidity in 
beef fat stored at 0°C.% However, according to 
some authors,*! carbon dioxide cannot be con- 
sidered as an inert gas for dairy products contain- 
ing milk fat since the increased acidity hydrolyses 
the glycerides into fatty acids. 

In connection with the development of ranci- 
dity in ghee it may be mentioned that enzymic 
action plays very little part as these are destroyed 
during its preparation. Some workers do not 
attach much importance to bacterial action as 
well. Jensen and Crettie®®? have reviewed the 
general question of the action of micro-organisms 
on fats. It is not unlikely, that micro-organisms 
play an important role since it has been men- 
tioned by several investizators that the develop- 
ment of moulds has an adverse effect on the 
stability of milk fat.*3 Rancidity can be caused 
by ‘Ps. fluorescens’.*“4 This conclusion is further 
supported by the fact that the storage of ghee in 
unclean vessels leads to its spoilage. The bene- 
ficial action of zine is noteworthy in this connec- 
tion. 

Milk fat contains higher alcohols like sterols 
and lipoids like lecithin. A study of the effect 
of these constituents on the stability of ghee and 
vitamin A may lead to very interesting results. 

30 Lea, J. Soc. Chem. Ind., 193352, 9T. 

31 Holm, Wright and Greenbank, /. Dairy Sci., 1927, 
10, 33. 

32 Jensen and Grettie, Oi/ and Soap, 1933, 10, 23. 

33 Bevis, /. Soc. Chem. Jnd., 1933, 42, 417T. 

34 Derby and Hammer, /owa Agr. Expt. Station 
Research Bull., 1931, No. 145. 





RESEARCH NOTES. 


MATHEMATICAL AND PHYSICAL. 


Determination of Dirichlet’s Series Satis- 
fying a Functional Equation.—fiecke (Math. 
Annalen, 112 Band, V Heft, pp. 661—699) has 
solved a very general problem (the particular 
case of the Riemannian Zeta-function being 
determined from its functional equation had 
been solved earlier by Hamburger), concern- 
ing the determination of functions satisfy- 
ing a functional equation analogous to that 
of the Riemannian Zeta-function and some 
regularity conditions. Let A, k, be +ve constants 
andr= +1. Let¢(s) be such that (s — k) f(s) 
is an integral function of finite order; and 


F) Ls) $(s) = R(s) = rR (k-8); and let $(s) 


(X 
be expansible as a Dirichlet series of the 
which is 


U7 


° a 
special form 2 — convergent for 


Some value of s. Each of such functions ¢d (8) 
is said to belong to the signature {A, k, r}. The 
problem he has handled is the determination 
of the number of linearly independent g's. 
To each such function d, another function 


f (r) is made to correspond. f (7) is defined in the 
—2anx 


co 
following manner. Let F (x) = 2 fin e 


Then by means of Mellin’s integral it is also 
1 R(s) 


a 





ds where the integral is taken 


27 xs 
O71 


along the line R (s) = o,, {¢ (8) converges abso. 
27\-4 
lutely for s = 0;} ; and Cg = (=) I'(k)a, where 


a=the residue of $(s) at k. Then f(r) = 
rCg + F (—it) where «= —it. The condi- 
tions which are satisfied by ¢(s) give rise to 
corresponding conditions which should be satisfied 
by f(z). The conditions (regularity conditions 
are omitted) are 


(1) f(7 +A) =f(r) (2 , =rf(r). 
(—ir)* 

|The equations are analogous to those satisfied by 
elliptic modular transcendentals forA = 1.] He 
has shownin a natural way that the problem for d 
is identical with that of f. The results that he 
obtains do not assume the acquaintance of the 
general theory of automorphic functions ; he only 
uses simple theorems on conformal representation. 
The results he obtains are the following: 


I. when A> 2, there exists an oo of linearly 
independent ¢. 


II. when A = 2, the number of linearly inde- 
pendent ¢ = [4] -1, for r = 1, and 
k-2 
=(=*) 
such ¢ exists.] 
The case when 0 <A <2 is very interesting. 


lforr=—1. [for k<2no 
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{If G (A) is the group formed out of the substi- 


l 
tutions U (r) =7+A. Vir) =—- the funda- 


mental region of the group is conjectured 
by. Hecke to lie inside the region |T| >1, 
—A/2< R(T) < A/2. When A > 2 the funda- 
mental region is connected. [This is the reason 
for the diversity of the results when A > 2. when 
A<2.] In this case, ¢ exists only when A=2 


7 
cos -,k = 
q 





5 + 1—-r, where q and A are positive 
q—2 
integers [¢ > 3], in that case the number of 





> 
a+5, 
linearly independent ¢ < [ oan ] 1, and 


q 
incase d isregular ats = kh, the number is equal to 


Tr -_— 
A+ —; 
—_____=_ ]. Therefore in case 0 < A < 1 there 
q 
do not exist any ¢ at all. In ease A = 1, then 
q =3 and G (A) is the modular-group p only 
° e , 2 7 
exists when & is evenand r = (—1)4/2).. The num- 


] 
ber is then [5] when k= 2 [mod 12], = 1+ [ie 


otherwise. 

He has also considered the Zeta-functions of 
various algebraic fields and L-functions, and their 
determination by means of the preceding analysis. 
By means of an interesting artifice, he has proved 
a finiteness theorem in case A> 2 by introduc 
ing a series of functions pe (s), and considering 
a Matrix equation in Ra (s) instead of the func- 
tional equation for R (s). In the case of the 
quadratic field k [VD], {D > 0}, some specially 
formed Zeta-functions satisfy eyuations of the 
preceding type. . ¥. 2. 


Conservation of Energy and Momentum in 
Individual Processes.—The accepted theory of 
the Compton effect is based on the law of conser- 
vation of energy and momentum in individual 
encounters between a quantum and an electron. 
The experiments of Bothe and Geiger have shown 
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favour of the view of Bohr, Slater and Kramers 
that the laws of conservation of energy and 
momentum were only statistically true and 
did not hold in the case of individual processes, 
Although Dirae sought in this way to do away 
with a number of difficulties in the theory of 
Radiation, the belief in the conservation laws 
could not be so easily shattered. The question 
whether the scattered photons were instantane- 
ously ejected or not was decided by Piccard and 
Stahel® by making y-rays fall on a quickly rotating 
sector of Al, Fe, or Pb kept before two compep- 
sated ionisation chambers which could indicate 
an excess of photons or electrons. They found that 
to the order of accuracy of 10-7 sec. the ejection 
of the recoil electron and that of the scattered 
photon were simultaneous. Now Jacobsen® jp 
Copenhagen and Bothe and  Maier-Leibnitz5 
in G6ttingen, have repeated Shankland’s experi- 
ment under more precisely known conditions, 
Thus, whereas Shankland used the inhomogeneous 
y-rays from Radium, the other investigators used 
the more homogeneous radiation from a Thorium 
preparation and found more coincidences than 
chance could account for. 

Jacobsen allowed the y-rays from a source of 
10 mg. of Radio-Thorium., filtered by 0-5 em. of 
lead, to pass through a hole 1 x 1-5 cm.? in a 
lead block of 30 cm. thickness. The y-rays were 
then scattered by a paraffin screen. The f-ray 
and y-ray counters were both kept at 30° to the 
direction of incidence. The results are summar- 
ised in the following table. Chance coincidences 
were found out by having a lead sheet of 2 mm 
thickness before the f-ray counter. 

Jacobsen concluded that the increase in the 
number of coincidences due to the presence of the 
scatterer was of the expected order when the laws 
of conservation were assumed to hold in single 
encounters and due allowance was made for the 
inhomogeneity of the primary radiation, scatter- 
ing within the paraffin and so on. 

Bothe and Maier-Leibnitz used Radio-Thorjum 
equivalent to 20 mg. of Radium and employed 
a cellophane sheet of 0-028 grm.jem.2 as the 
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Expt. No. 








I 120 206] 6195 | «Cg 


II 120 120 195 121 





that the law is true as far as the scattering of 
X-rays by electrons is concerned. It was there- 
fore a great surprise when Shankland,! using high 
energy y-rays failed to observe more than chance 
coincidences between the kicks of two counters 
one of which detected the recoil electrons and 
the other recorded the scattered y-ray photons. 
The attention of physicists was more strongly 
drawn to this result because Dirac? expressed the 


1 Phys. Rev., 1936, 49, 8. 
2 Nature, 1936, 137, 298. 


Coircidences per hour 





Total Chance 


, : Difference 
without Pb sheet with Pb plate 





6-5 + 0-6 2-3 + 0-3 4-2 


11-7 + 0-9 8-6 + 0-7 3-1 





opinion that this experiment seemed to be in the 
scatterer. The f-ray and y-ray counters were 
set at 30° to the incident rays and were of alumi- 
nium with a wall thickness of 0-08 mm. and an 
effective surface of 12 x 20mm. They were 
placed at a distance of 45 mm. from the scatterer. 
The table below gives the results obtained by 
them. 


3 Naturwiss., 1936, 24, 413. 
4 Nature, 1936, 138, 25. 
> Géttinger, Machr., 1936, 2, 127. 
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Kicks per minute 


Coincidences in 14-5 hours 
Chance coinci- 








dences per 1,000 








sxpt. N EI 
Expt. No punctendnasemned Photon With Without | yp : 
i : ” . ie “XCESS tlectrons 
Wid, utaieeses | Without counter | scatterer scatterer . 
= scatterer 
“— 
I 85 | 45 4] 25 | 5 20 + 5-5 0-6 
Il 140 | 88 86 95 34 6l +11 | 1-4 
Since the observed excess of coincidences is they have also added a Bibliography of recent 


enormously larger than the expected increase of 
chance coincidences, the authors conclude that 
their experiment fully confirms the photon theory 
of the Compton effect. Bohr,® after considering 
these results, says that there is no longer any reason 
to doubt the validity of the laws of conservation 
of energy and momentum in individual processes 
and the successes of the neutrino theory point in 
the same direction. The difficulties of quantum 
electrodynamics have to be removed by a more 
penetrating analysis, taking into account the 
atomic nature of electricity as pointed out by Bohr. 
=. 
Sonic Activation in Chemical Systems 
Oxidations at Audible Frequencies.— It is well 
known that ultrasonic radiations can induce or 
accelerate many chemical reactions. Flosdorf, 
Chambers and Malisoff (J. Am. Chem. Soc., 1936, 
58, 1069) have carried out some experiments 
which demonstrate for the first time, the possi- 
bility of such effects being brought about by 
even audible frequencies. It is found that 
water and aqueous solutions of sodium bisulphate 
and sodium chloride can be oxidised by dissolved 
oxygen, on irradiation by sonic frequencies of 
about 9.000 cycles per second. The oxidations 
appear to be accomplished through the produc- 
tion of activated oxygen in association with 
cavitation. 
K.S. G. D. 
Durability of Moulding Sands.—In a recent 
publication (University of Illinois Bulletin 281) 
Casberg and Schubert have briefly described the 
procedure adopted in carrying out the tests by 
the 3 methods employed. viz., the mould test, 
oven test and Hydration and Dehydration 
methods. They have set out in detail the result 
obtained by them using two natural sands, viz., 
Albany and Mulberry grove sands and two 
synthetic sands obtained by mixing Ohio clay and 
bentonite clay to silica sand. The results dis- 
close rather a wide difference in the durability 
amongst natural sands but they show how by 
addition of bentonite, the life may be increased. 
They have, from the experiments, concluded that 
it would be more economical -to add clay after 
using sand for some heats and that durabilitw 
depends on physical and chemical properties of 
the minerals found in the bonding substances. 
This pamphlet will be very useful to those engag- 
ed in foundry and research work since in addition 
to the authors setting out the results of their tests 


® Nature, 1936, 138, 25. 


American publications on the subject. 
E. K. R. 


Nepheline Contrasts.— During the discussion 
of his paper on nepheline at the International Geo- 
logical Congress in South Africa, Dr. Morozowicz 
maintained that whatever the rock in which it 
was found, nepheline had a constant chemical 
composition. In order to show that the composi- 
tion depends upon the magma from which it 
crystallised, Bowen collected a series of samples 
from South Africa and made a detailed study 
(American Mineralogist, 21, No. 6) of the 
optical and chemical properties of this mineral. 
The specimens were collected from two distinct 
areas—one in a series of soda-rich rocks and the 
other in a potash series of rocks. In the soda rich 
rocks the mineral is rich in both nepheline and 
albite molecules, thereby showing that the mineral 
is highly siliceous. On the other hand, in the 
potash series of rocks the mineral nepheline is 
rich in kaliophilite, and the albite molecule is 
reduced to one per cent. In the optical properties 
there is a slight difference in refractive index,--- 
those formed from magmas poor in K20O having 
a lower refractive index than those formed from 
magmas of high K:.O content which is in 
conformity with the conclusions of Bannister and 
Hey. Further, with the help of an equilibrium 
diagram, Bowen has shown that the variation 
in the composition of the magma is a main factor 
responsible for the variations noticed in the 
character of the nepheline. 


The Solubility of Quartz.—That defici- 
ency in silica during lateritisation is due to solution 
of quartz during the earlier phases of this process 
has been established by the work on the Malabar 
laterites recently conducted in Lacroix’s laboratory 
in Paris. But the corrosion and etching so 
frequently noticed in quartz pebbles constituting 
the conglomerates and quartzites have been 
assigned to various other causes, Such as the 
different solvents present in underground water. 
Recently in a note published, Dr. Fox (Geol. Sur. 
of India Rec., 69, Pt. 4) has examined 
such surface features on quartz pebbles from 
different localities in India, and he opines that in 
certain cases they are due to animal agency. It 
is interesting to note that he has actually detected 
certain tiny larve—like creatures in some of 
these holes in quartz pebbles which are as small 
as 1/32 of an inch. From this he suspects that 
the solvent action of either the saliva or other 
secretions of such animals is probably responsible 
for such a surface corrosion. 
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BIOLOGICAL. 


Seedling Method as a Means of Determining 
the Requirements of a Soil for Fertilisers.— 
The claims of a method somewhat similar to the 
Neubauer and Schneider method of testing 
soils are brought out in a study by L. L. Golod- 
kovsky and reported in the Bulletin of Soviet 
Union Scientific Research Cotton Institute, Sejus- 
nihi, 1935, 6. The experiment subdivides the 
seedlings into three groups according to the 
weight and size of the seeds used, e.g., 10 seeds 
>-4gr.; 10 seeds > -03 and < -4gr.; and 
10 seeds < -03 gr. The size and weight of the 
seeds was found to be inversely proportional to 
the response of the seedlings to plant nutrients. 
but the smallest seeds gave plants which were 
too weak to stand the conditions of the experi- 
ment; the middle size group was _ therefore 
found most suitable and these showed the best 
response to N and P.O;. The 30 plants tested 
at the seedling stage showed a difference in their 
requirement of plant nutrients according to 
supplementary nutrients stored in the seed 
(albumins and carbohydrates). The seed pans 
contain 200 gr. of soil and each pan grows 20 
seedlings which are harvested 20-25 days after 
germination. Among the plants tested rice and 
tomatoes were found to be highly responsive, 
the rice to nitrogen and the tomatoes to phos- 
phates. The data furnished by this method 
were found to agree closely with those arrived 
at by field or pot experiments, and the method 
of using rice seedlings for nitrogen and tomato 
seedlings for phosphate requirements of soils is 
recommended for working out the fertiliser 
requirements of different classes of soils in prac- 
tice. The apparent simplicity and quickness of 
the method make it worthy of being tested for 
soils in this country also. 


A. 3. 


Can Arrowed Sugarcane be used as Planting 
Material?—The suitability of cane setts cut 
from arrowed canes as compared with those 
from young cane is the subject of a study reported 
in the Phillipine Agriculturist, 25, No. 1. 
Seed setts from arrowed canes were pieces cut 
with nodes bearing side shoots actively growing ; 
these were trimmed to diminish transpiration 
and used for planting; setts from young cane 
were those from six months old cane cut into 
pieces each containing two to four or more buds. 
The results showed that in regard to germination 
both kinds came up well, the cut setts giving a 
7-5 per cent. better germination in December 
planting and the arrowed setts giving a 36.4 
per cent. better germination in the February 
planting. This difference was also reflected in 
the stand of the cane in the two different seasons. 
As regards yields of cane the arrowed setts gave a 
significantly higher yield than the cut setts in 
the February planting while in the December 
planting the yields showed no difference between 
each other. On the whole it may be said that 
arrowed cane setts were found quite as suitable 
as cut setts. while on the other hand in the 
February planting they were found decidedly 
superior in germination, stand of cane and yields 
of cane and sugar. These conclusions are of 
much value because there are times when cane 
arrows profusely and it then becomes impossible 


[AUGUST 1936 


to obtain planting material in the usual way, 
that is from young or unarrowed cane. 


A. K. Y, 


Lanital—A New Artificial Fibre, being a 
Substitute for Wool.—In the wake of the artifj- 
cial fibres rayon and staple fibre intended and used 
largely as artificial silk and cotton comes the 
production of artificial wool. a_ still another 
attempt by the great nations to avoid their 
dependence on outside supplies of raw material 
for their important manufacturing industries, 
This time it is Italy and the inventor is M. Antonio 
Ferretti. The raw material used for the purpose 
is casein, the composition of which so closely re- 
sembles that of natural wool that this circum- 
stance led the inventor to the possibility of 
manufacturing it into the form of a wool substitute, 
Casein is treated to obtain a solution somewhat 
like ‘‘viscose”’ which is then passed through twisters 
with very fine holes, then through a coagulating 
bath, and later cut into the desired length te 
obtain a ‘‘flock’’. The external appearance is 
said to be like first rate merino wool thoroughly 
washed and carded. In other essential properties 
also such as elasticity, consistency, the taking 
of dyes, resistance to the action of water and of 
caustic alkalies, etc., it is said to compare very 
well with natural wool; it is warm, soft and 
non-conducting ; it is said to be superior in its 
smoothness and unshrinkability, though inferior 
in respect of its felting capacity. Prof. Georges 
Ray (Bul. Internat. Inst. Agric., April 1936) 
deals with the possible reactions of this invention 
both in Italy and elsewhere on the dairy industry 
in particular and the sheep and cattle raising 
industries in general. 

A. K. Y. 


Development of the Embryo Sac in Gagea 
(Liliaceae.)—Romanov (Planta, June 1936, Bd. 
25, Heft 3), has just published the results of a 
very thorough investigation on the embryology 
of three species of Gagea, viz., G. ova, G. tenera and 
G. graminifolia, The results are very interesting, 
for this genus also now shows the occurrence of 
the type of embryo sac discovered by Bambacioni 
(1928) in Fritillaria persica. Briefly, the 4 
megaspore nuclei formed after reduction are not 
separated by walls and three of them pass to the 
chalazal end of the sac. In the third division the 
metaphasic spindles of these nuclei fuse together 
so that a second 4-nucleate stage results, in which 
the 2 micropylar nuclei are haploid, while the 
chalazal two are triploid. The fourth division 
occurs in only three of these nuclei ; the fourth 
and lowest usually remains undivided and degene- 
rates. The mature embryo sac thus has 7 nuclei 
of which 3 form the egg apparatus, one is the 
upper polar, one is the lower polar (3n), and 2 
form the antipodals (also 3n). It is concluded 
that the type of development shown to occur in 
Gagea indicates that its proper place lies in the 
group Tulipew (where a similar embryo sac is 
known to occur in some other genera) and not 
in the Allie. 


On p. 453 the author suggests that this type 
of modification of the embryo sac may hence- 
forth be called the “ Fritillaria-modification” and 
the-name ‘‘ Lilium-type”’ be abandoned since it 
does not exist in Lilium, For this should be 
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substituted the name “ Adoxa-type’’, since this 
was the first genus reported to have an eight- 
nucleate embryo sac arising from the megaspore 
mother cell by only three nuclear divisions. 
An exactly similar opinion has been expressed 
elsewhere by the present writer. 

Maheshwari, P.,‘* Review of D. C. Cooper’, Jour. Jnd. 
ot. Soc., June 1936. 

P. MAHESHWARI. 


“Rish-Pearls” from the Andamans.—A 
aper of unusual interest has recently been 
published in the Proceedings of the National 
Institute of Sciences of India (1936,2, No. 2, 
93-100) in which Dr. Srinivasa Rao 
records the occurrence of pearl-like concretions 
(Calculi) found in the stomach of cartilaginous 
and bony fishes from the Andaman sea and gives 
a fairly detailed account of their physical and 
chemical properties. The author gives a resumé 
of the earlier records of “‘ pearls”’ found in animals 
other than molluscs, such as fish, crustaceans, etc. 
and discusses the formation of chitin in the 
external and internal structures of various 
animals, in which “pearls’’ have been found. 
He concludes that “the chitinous ‘pearls’ from 
the Andamans may have been formed in the gall- 
bladder or in the connective tissue of the liver of 
the predatory fish or its prey”’. 

Chimpanzee Births in Captivity.—We have 
no detailed chronological account of the pro- 
cestrous gestation and parturition phases of the 
sexual life of the Anthropoids and the paper by 
J. H. Elder and R. M. Yerkes (Proc. Roy. Soe. 
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Lond., (B), 1936, 819, 409) considerably fills the 
large gap in our knowledge of the development 


of the apes. The authors describe that out of the 
15 pregnancies only one chimpanzee happened to 
give birth to a twin. Impregnation occurs at 
about the ‘“‘mid-point of 35-day sexual cycle’’. 
Conception ends menstruation and the average 
duration of gestation is 236 days. The mother 
is observed to be very docile both during preg- 
nancy and after parturition. 


The Spermatogenesis of Ichthyophis Gluti- 
nosus.—The history of the germ cells of no 
member of the Apoda is known and B. R. Sesha- 
char in a recent paper (Zeitschrift. Zell. u. mikr. 
Anat., June 1936, Bd. 24, H. 5, 662) has 
described the spermatogonia of Ichthyophis 
glutinosus. The testes of the animal are in the 
form of a varying number of distinct lobes con- 
nected together by a longitudinal collecting duct. 
Each lobe is made up of a number of locules filled 
with a fatty matrix in which the cells undergoing 
spermatogenesis are seen scattered in groups. 
The primary spermatogonia are large cells occupy- 
ing the mouth of the duct as well as the periphery 
of the locule. The nucleus, at first spherical, 
becomes gradually polymorphic as metabolic 
activities are initiated in the cell. The mito- 
chondria exhibit a characteristic grouping around 
the archoplasmic area in the form of a concentric 
ring. The Golgi bodies invest the archoplasmic 
area, and are in the form of crescentic batonettes. 
There are 42 chromosomes. The _ secondary 
spermatogonia are smaller and occur in groups 
along the periphery of the locule, 


SCIENCE NOTES. 


Professor Lidio Cipriani of the Anthropologi- 
cal Institute of the Royal University of Florence 
left Italy alone in September 1934 on his seventh 
scientific expedition. He visited Ceylon and 
South India and concentrated particularly on 
the peoples of Coorg, Cochin and Travancore. 
fie left India in June 1935 and returned to Italy 
by car through Baluchistan, Persia, Iraq, Syria, 
Turkey, etc. Some of his anthropometrical data 
for a few Coorg communities have now appeared 
(Archivo per UAntropologia e la Etnologia, 65, 
fase. 1-4, 87-124, 19 figs.). There is a_ brief 
discussion of the importance of Coorg anthro- 
pologically, and the national dress is described. 
Maximum, minimum and mean data for height 
and for three somatic indices are given in one 
table for 846 individuals in nine different castes 
and tribes including those for 119 Todas. The 
samples are rather small for all but ‘‘ True Coorg ”’ 
males (287), and the figures for Kadir, Kanikkar 
and Urali are scarcely statistically significant. 
The other tables deal with the data for Coorgs, 
Kurubas and Yeravas only, and two separate 
communities of each of the latter are treated 
together. Skin colour shows marked differentia- 
tion between the Coorgs and the far darker low- 
caste people. Interesting graphs show the distribu- 
tion of stature, skeletal cephalic, facial and nasal 
indices for males and females of these three 
castes. The Coorgs are strikingly taller, more 
brachycephalic and leptorhine. This study avoids 
the common tendency anthropologists have to 
concentrate on the rarer Hill Tribes to the neglect 





of the higher communities on the West Coast. 
Many Western students are under the impression 
that this region is inhabited almost entirely by 
short, dolichocephalic tribes. These data show 
that the Coorgs are quite tall. and definitely 
brachycephalic with maxima at 79, 81 and 83 
for males. Other tables show the correlations 
between stature, cephalic index and nasal index. 
The table in which the author compares his 
results with those of Holland published thirty- 
five years ago is illuminating because it demon- 
strates the reliability of the cephalic index and 
the unreliability of the nasal index for compa- 


rative purposes when different workers are 
involved. There are some excellent photo- 
graphs. 


On this same expedition Professor Cipriani 
measured 2323 persons, including 737 females. 
The data were obtained from thirty-seven 
different castes and tribes; fifty or more of one 
sex were measured only in the case of Brahmins, 
true Coorgs, Lingayats, Kembattis, Kurubas, 
Todas and Yeravas. He was assisted in this 
work by Dewan Bahadur L. K. Ananthakrishna 
Iver, the veteran Anthropologist of India. 
Prof. Cipriani is now engaged in writing a book 
on India. 

* * * 

Royal Asiatic Society of Bengal.—At a 
meeting of the Royal Asiatic Society, held on 
3rd August, Prof. J. N. Mukherjee exhibited a 
brass utensil pierced by hailstones. 

“On the 24th Falgun, 1342 B.S. (8th March 
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1936), there was a gust of wind accompanied 
with slight rain which lasted about 10 minutes 
in the vicinity of Mondalgram, P. S. Satgachia, 
Dt. Burdwan. It took place at about 7-30 P.M. 
Next day at 6-30 p.m. there was a severe hail- 
storm (Nor’wester) in the locality ; the unusual 
feature was the large size of the stones and the 
velocity with which they came down. Mr. 
Rabindranath Bhattacharya of the above village, 
who was returning from a neighbouring village. 
was caught in the storm and rendered un- 
conscious. On regaining consciousness he at- 
tempted to reach the village but swooned again. 
He was later rescued in time by some men. Gour 
Bagdi, of village Koshigram, P. 0. Nashigram, 
P. S. Bhatar, Dt. Burdwan, and another person 
are reported to have died near the same spot. 
Mr. Bhattacharya states that the stones were 
about a pound in weight. He tried to protect 
himself with his umbrella but he fell down and 
felt as if he had been struck by a log of wood. 
He was attended to by a medical man of the 
village, Dr. Anil Mukherjee. He was in a state 
of stuper till 2 a.m. and had a temperature of 
102°. The fever persisted for eight days and 
he was confined to bed for twelve days. It was 
reported that brass utensils lying on the shaded 
verandah of houses in the village were pierced by 
the hailstones leaving holes as if they were struck 
by bullets. Raneegunge tile roofs have also 
been broken through, stones passing into the 
interior of the house. Palm trees have been 
denuded of their leaves and barks torn off on the 
sides on which the stones struck. Corrugated 
iron roofs of a house were bodily removed. Some 
of these corrugated iron sheets have been flattened 
by the impact.” 

At the same meeting, the following papers 
were read :—(1) Col. I. Froilano De Mello: “Fur- 
ther contributions to the study of the blood 
parasites of the Indian birds together with a 
list of the Hemoparasites hitherto recorded.” 
(2) A. Banerji-Sastri : “The Nagas inthe 3rd and 
4th centuries A.D.” (3) Sasanka Sekhar Sarkar : 
“The Social institutions of the Malpaharias, 
(4) Sayyid Wajahat Husain: ‘‘ Azad Bilgrami.”’ 

The following candidates were balloted for as 
ordinary members:—(1) Mr. H. C. Mandhata, M.A., 
(2) Mr. Phanindra Lal Gangooly, M.a., and 
(3) Dr. Bihali Behari Sarkar, M.sec. (Cal.), D.se. 
(Edin.), F.R.s.F. 

* * * 

Early Manin North America.—A joint ex- 
pedition of the National Geographic Society and 
the Smithsonian Institution has commenced the 
search for the remains of the earliest human 
beings in North America, believed to be Mongo- 
loid ancestors of the American Indian, who 
migrated across Bering Strait from Asia. 

The expedition will also excavate old village 
sites of prehistoric Eskimos who came to North 
America from Asia much later than the original 
arrivals and who were forerunners of the Eskimos 
of to-day. Buried villages and refuse heaps left 
by these ancient Eskimos, preserved for centuries 
in the perpetually frozen soil, are widespread in 
Northern Alaska. 

Many scientists are of the opinion that North 
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and South America must have been populated 
originally by Asiatics who crossed Bering Strait 
to Alaska, many centuries before Christ ; but go 
far no relics nor remains of these ancient immi- 
grants have been found. 

The project is known as the National 
Geographic Society—Smithsonian Institution 
Archeological Expedition to the Bering Sea. 
Its leader is Henry B. Collins, Jr., of the 
Smithsonian Institution, who had previously 
four seasons doing archeological work in the 
Bering Sea region, and who is an authority on 
the history and culture of the Eskimo. 

The expedition left Washington on May 20. 
Its headquarters will be at Cape Prince of Wales, 
westernmost point of North America, only 55 
miles across Bering Strait from the mainland of 
Asia. The party will excavate both along the 
Bering Sea coast and on one of the Diomedes 
Islands in Bering Strait, 30 miles from the 
Asiatic coast, which is under American soy- 
ereignty. The other of the Diomedes, 23 miles 
from Asia, belongs to the U.S.S.R. The 
International Date Line passes between the 
American and Russian Diomedes. 

Mr. Collins and other archzologists have re- 
constructed roughly the whole story of the 
Eskimo’s development in North America and the 
Bering Sea region, pushing back the time of his 
beginnings to about 1,000 years before Christ. 

* * * 

Central Poultry Institute.—The Government 
of India have approved of the scheme for the 
establishment of a Central Poultry Institute at 
Izatnagar under the administrative control of the 
Director of the Imperial Institute of Veterinary 
Research and have sanctioned a non-recurring 
expenditure of nearly Rs. 2,75,000, for the con- 
struction of buildings and roads and for certain 
other capital expenditure and an average recurring 
expenditure of nearly Rs. 56,000 annually, from 
1937-38 onwards for the salaries of staff, etc., of 
the Institute. 

The Institute will carry on research on disease, 
nutrition and genetics of poultry and act as a 
bureau for the dissemination of the results of 
research in this and other institutions. It will 
also carry on investigations on processing and 
disposal of poultry and egg products and make 
arrangements for courses of training if there be 
any demand for them. 

* * * 

Industrial Research Bureau.—The following 
statement gives particulars of papers for which 
the Government of India has awarded prizes. 

1. Manufacture of Photographic Plates in Rs. 
India. —N. Kasinathan, M.A., M.Sc.,Caleutta 1,000 

2. Process for the Preparation of pure 
Al.O; and SO, gas from Bauxite-Gypsum 
Mixture.—(@) Dr. V. S. Dubey, M.Sc., Ph.D., 


Benares; (4) Professor M. B. Rane, M.A., 
Benares; and (c) M. Kanakaratnam, 
M.Sc., Benares . . 600 


3. Utilisation of Nepheline Syenite Rock.- 
(2) Dr. V. S. Dubey, M.se., Ph.p., Benares; P 
(6) P. N. Agrawala, M.sc., Benares 250 





—— 
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Rs. 

4. Losses on Electrical Machinery due 

to Open Slots.— Kenneth Aston, B.sSc., 

Tech. M.1-E-E., Bangalore .. 250 
5. Aromatic Resources of India.—Sad- 

gopal, M.sc., Benares , .. 150 
6. Saponification of Mahwa Oil.—- R. K. 

Gobhil, B.Sc., A-H.B.T.I., Cawnpore. 150 
7. A New Process for the Solvent Extrac- 

tion of Castor Seed with Rectified Spirits. 

—_Dr. N. G. Chatterji, Cawnpore .. 150 
§. The Preparation of New Wetting 

Agents.— (a) K. Venkataraman, M.A., Ph.D., 

Bombay; (4) D. R. Dhingra ; and (c) I. S. 

Uppai, Bombay. 150 
9. Cashew Nut Shell Oil and its Utilisa- 

tion. -N. M. Patel, Bombay. 150 

* * * 





Improved Varieties of Cotton.—The Indian 
Central Cotton Committee sanctioned a scheme 
in 1930, for carrying out work at the Experi- 
mental Farm at Ganganagar, Bilaner State, for 
(1) The isolation ty means of selection and 
hybridisation of an improved type of Indian 
cotton; (2) the production, maintenance and 
supply of pure seed of the improved type to the 
neighbouring seed farm for distribution in the 
Colony : (3) The improvement of the production 
of raw cotton including cultivation, manuring 
and the correct adjustment of irrigation water ; 
and (4) The discovery of the best rotation. for the 
cotton including the precise effect on yield and 
staple of periodical monsoon fallow. A sum of 
Rs. 52,700 spread over a period of 5 years, was 
allotted for the scheme. The work was started 
in January 1931, under the charge of the Director 
of the Institute of Plant Industry. Indore, and 
Agricultural Adviser to the States of Central 
India and Rajputana. 

The results so far obtained definitely indicate 
that Mollisoni and Cawnpore 520—both deshi 
varieties of cotton, one from the Punjab and the 
other from the United Provinces—combine a 
higher yield per acre with hardiness. Mollisoni 
gives satisfactory yields with even three irriga- 
tions when sown in the middle of May or early 
June, while Cawnpore 520 gives the highest 
yield when it is sown in June. 

A seed farm has been established at Sriganga- 
nagar for the benefit of agriculturists in the 
Colony so that these two improved varieties may 
be perpetuated, and seed will be sold to cultiva- 
tors by the Bikaner State Department of Agri- 


culture through Tehsil headquarters and co- 
operative societies, beginning with the 1936 
Kharif season. 

* oa 


Conference on Rural Hygiene.—As a result 
of the demand of the Indian Delegation to the 
League of Nations in 1932, a Rural Hygiene 
Conference will be held in August 1937 in Java, 
and will deal not only with problems of Public 
Health but with all the activities covering rural 
life which tend to raise the standard of living of 
the rural population. It would consequently, 
deal with the activities of the agricultural, co- 
operative and educational departments. The 
League of Nations appointed a commission with 
Mr. A. S. Haynes as Chairman and Dr. E. J. 
Pampana and Professor De Langen as members, 
to draw up a programme for the Conference. 
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The commission have toured in India, Burma, 
Malaya, Siam, Indo-China, Philippine Islands, 
Java and Ceylon and have collected data which 
will be of value in drawing up the programme. 


* * * 


German Himalayan Expedition.—Herr Paul 
Bauer, who led the German Expedition to Mount 
Kanchengunga in 1929 and 1931, with three 
companions, Dr. Wien, Herr Hepp and Herr 
Goettner, have started on a mountaineering trip 
in Sikkim. The expeditionists intend recon- 
noitering round about the two peaks, Mount 
Simu and Mount Sinilchu and part of the Zemu 
glacier on the eastern side of the Kanchengunga. 
The party may also attempt to climb some of the 
unconquered peaks in that region. 


- * z 


A Natural Cure for Syphilis.—Prof. Dr. 
Franz Jahnel of the Kaiser Wilhelm Institute, 
Munich, reports (Forschungen und Fortschritte, 
1936, 18, 182), some exceedingly interesting results 
of his work on the cure of syphilis. Besides the 
usual laboratory experimental animals, some wild 
animals are susceptible to the disease as for 
example Myoris glis (German name, Sieben- 
schlefer). The Syphilis-causing Spirocheta 
can penetrate even to the brain of this rodent. 
Prof. Jahnel’s experiments bring out the extra- 
ordinary fact that a syphilitic Myovis glis is 
completely cured after its winter-sleep. Prof. 
Jahnel has established that the cure is not due 
to any medicament but is a natural phenomenon. 
He also found that other winter-sleeping- rodents 
were cured of the disease in the same way. The 
Siebenschlefer is so named in German because 
its winter-sleep extends to about seven months 
in the year. (Sieben = seven and schlefer= sleep- 
er). It is, of course, well known that the usual 
“sleep” of the animal is fundamentally different 
from its ‘‘winter-sleep’’—a condition of deep 
consciouslessness from which the animal cannot 
be momentarily “‘awakened”’. The normal body- 
temperature of Myoxis glis, 36°, sinks during its 
winter-sleep to about 4° and sometimes to frac- 
tions of a degree above 0°. During this period 
the animal breathes only in intervals which 
are of not less than 15 minutes’ duration. It 
takes, needless to say, no food during these 
seven months. It can however be awakened 
from its winter-sleep by being kept in a warm 
room for about 1-2 hours when it resumes its 
normal physiological functions. Prof. Jahnel’s 
experiments proved conclusively that Syphilis- 
infected animals which completed their winter- 
sleep normally were found to be free from the 
spirocheta while in infected animals which were 
artificially prevented — by being kept in a warm 
room — from having their winter-sleep, no cure 
was effected. 


Further work is in progress at the Munich 
Institute to elucidate the exact mechanism of this 
phenomenon. It is still an open question whether 
the low body-temperature over a long period 
and the minimisation of the assimilation pro- 
cesses have any curative effect. It is, however, 
noteworthy that a “hunger-cure’’ for Syphilis 
was often prescribed in the Middle Ages. 
Prof. Jahnel’s work opens a new and hopeful 
chapter in the grim fight against the disease and 
reveals a vista full of possibilities. 
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Microchemistry in Czechoslovakia.—A Cze- 
choslovakian Microchemical Society was founded 
on April 25, in Prague at a gathering of about two 
hundred chemists, from both Czech and German 
scientific and industrial circles. Professor J. 
Heyrovsky, Professor of Physical Chemistry at 
the Charles University, known for his micro- 
chemical polarographic studies, has been elected 
president. The Society’s activities were in- 
augurated by a lecture by Dr. C. J. Van Nieu- 
wenburg, Professor of Analytical Chemistry in 
the Delft Technical High School, on ‘“*Why and 
Where Microchemistry ’’; Austrian  micro- 
chemists were represented by Professor Fritz 
Feigl, Professor of Chemistry in the University 
of Vienna. The new Society intends to co- 
operate with microchemical societies and clubs 
of England, America, Holland and Austria with 
the view of establishing an International Micro- 
chemical Society. The official title of the Society 
is ‘‘Societas miccrochemica C. S. R.,”’ and its 
address, Prague, II, Albertov 2030.—(Chemical 
Age, 1936, 35, 39). 


Institute for the Study of Animal Beha- 
viour.—With the object of promoting and en- 
couraging research into animal behaviour, 
the British Institute has recently been inaugu- 
rated. It is hoped to issue to members a 
quarterly Bulletin in which will be provided 
summaries of papers of the general work being 
done in the various branches of the subject. 
Meetings for the transactions of scientific business 
will also be held at intervals. Prof. Julian S. 
Huxley has been elected as the President. 
Further information can be had from the Hon. 
Secretary, R. C. Oldfied, The Psychological 
Laboratory, Cambridge. 

* * * 


National Institute of Sciences of India.—At 
the Ordinary General Meeting of the Institute. 
held at Simla on Sunday the 19th July, with 
Brigadier H. J. Couchman in the chair, the Secre- 
tary announced the following donations :-— 

Tata Iron and Steel Co., Ltd. -- 58000 

H. H. Maharaja Holkar of Indore .. 2000 

Dr. S. C. Law os -. 2000 


* 


The National Academy of Sciences, India.— 
The following has been elected Members of 
the National Academy of Sciences, India :—(1) 
Mr. A. T. Dharma Dass, Allahabad; (2) Mr. G. P. 
Pendse, M.Se., Gwalior. 


* * * 


The Mining and Geological Institute of 
India.—The annual meeting of the Mining and 
Geological Institute of India was held in the 
buildings of the Asiatic Society of Bengal on 
3rd February 1936. After transacting the usual 
formal business, the new president Dr. C. S. 
Fox (Transactions of the Mining and Geological 
Institute of India, 31, Pt. 1) delivered.a 
very interesting address on the growth and 
development of the Geological Survey of India. 
The annual dinner was attended by many mem- 
bers and the Hon. Sir F. Noyce was the chief 
guest. During the year under report several 
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excursions were held for members to such inter. 
esting places as Raniganj and Jharia coal fields, 
* * * 

Sir Henry Wellcome.—Death occurred of 
Sir Henry Wellcome, Doctor, Scientist ang 
Explorer on July 25. 

He was the Governing Director of the Wellcome 
Foundation and Director cf the Wellcome Histo. 
tical Medical Museum, London. Sir Henry led ap 
Expedition to the Upper Nile regions of the 
Anglo-Egyption Sudan in 1901 for archeological 
and ethnological explorations which he resumed 
and continued in and after 1910 discovering 
a number of ancient Ethiopian archeological 
sites. He was a pioneer in aerial photography 
which he employed in his exploration work, 
During the Great War he placed the services of 
the Wellcome Bureau of Scientific Research and 
its staff at the disposal of the Government and 
instituted a special commission to secure im- 
provements in design and construction of field 
ambulances in 1914 and constructed, equipped 
and supplied for the British Army Medica! 
Service a chemical and _ bacteriological motor 
field research laboratory which was in Palestine 
during the War. 

* * * 

Dr. L. C. Verman has been appointed Research 

Officer, Industrial Research Bureau. 
* * * 


Prof. Dr. Max Born, has been appointed Profes- 
sor of Natural Philosophy, University of Edin- 
burgh, as successor to Prof.C. G. Darwin. © Prof, 
Born will be taking charge of his duties at the 
University from the Ist October. 

* co * 


Dr. W. Burns, Director of Agriculture, Bombay 
Presidency, has been appointed Offciating Agri- 
cultural Expert, Imperial Council of Agricultural 
Research. 

* * * 

International Geological Congress, Moscow, 
1937.—Mr. D. N. Wadia of the Geological Survey 
of India, has been invited by the Organising 
Committee of the XVII International Geological 
Congress to be held in Moscow in 137 to give a 
report to the Congress on “The Tectonics of 
North India’”’. 

* * * 


Dr. Frederick George Novy, former Professor 
of Bacteriology and Dean of the Medical School 
of the University of Michigan, was awarded the 
250,000th microscope produced by Bausch & Lomb 
at a luncheon tendered to members of the Ameri- 
can Association for the Advancement of Science 
during its summer sessions at Rochester, New 
York. 

Dr. Novy was selected for this honour by the 
Executive Committee of the A.A.A.S. for out- 
standing research in the field of bacteriology and 
immunology. He discovered and isolated the 
Racillus Novyi, the agent of gas gangrene; was 
the first to culture ‘'rypanosoma Lewisi, and is 
the discoverer and isolator of Spirochata Novyi; 
the cause of American relapsing fever. He has 
also made notable contributions to the study of 
filterable viruses, the respiratory processes 
bacteria, and the causes of diphtheria, yellow 
fever, and bubonic plague. A student of both 








AUt 


Kocl 
of be 
studi 
hom 
of 
mem 
Sinc! 
Arro 
was 
Univ 
of tl 
Dear 


D1 
Rest 
Sign 
by b 
Pres 
Pres 
Baus 


tion 


tor | 
date 


A 
the . 
who 
Wor 
or ¢ 
neer 
or | 
subj 
worl 
class 
pani 
prac 
and 
date 
year 
vers 
fron 


A 
of t 
and 
of ¢ 
thro 
be 

prer 
the 
or 

can 
of T 
via 
forn 
him 

















AucustT 1936] 





Koch and Pasteur, Dr. Novy has the distinction 
of being the only person in America to-day who 
studied under Pasteur. France has paid him 
homage by making him a Chevalier of the Legion 
of Honour; Czechoslovakia created him a 
member of the Order of the White Lion, and 
Sinclair Lewis has romanticized him in his book, 
Arrowsmith. For nearly fifty years, Dr. Novy 
was a member of the Medical Faculty of the 
University of Michigan, and is almost the last 
of the distinguished group gathered by the late 
Dean Victor C. Vaughan. 


Dr. Novy’s address at the luncheon on *“‘ Some 
Results of Microscopic Research of Specific 
Significance for Human Welfare,” was preceded 
by brief addresses by Dr. Edwin G. Conklin, 
President of the A. A. A.S., Herbert Eisenhart, 
President of Bausch & Lomb, and Dr. Edward 
Bausch who presented the 250,000th microscope 
of the Company. It was Dr. Bausch’s fifty- 
ninth year as a member of the A. A. A.S. and 
the first time the Association had met in Rochester 
since 1892. 


* * * 


Applications are invited for the posts of :— 
(1) Professor of Physics, Murari Chand College, 
Sylhet; salary Rs. 250-50-300 (on confirma- 
tion) 40/2-500-50/2-800. Apply to R.C. Ray 
Ghatak, Esq., Personal Assistant to the Director 
of Public Instruction, Assam ; (2) Circle Inspector 
of Schools in the United Provinces: pay Rs. 300-— 
25-500-50—-600-30-900-50-1,000. Apply to Diree- 
tor of Public Instruction, U.P., Allahabad. Last 
date for application, September 7. 


Applications have been called for admission to 
the Jamshedpur Technical Institute from Indians 
who wish to take up a career at the Company’s 
Works at Jamshedpur and who possess a degree 
or diploma in Mechanical or Electrical Engi- 
neering or Metallurgy (Class B), or an Honours 
or First Class Degree or diploma in the same 
subjects (Class A-1) preferably accompanied by 
works experience abroad, or an honours or first 
class degree or diploma in these subjects accom- 
panied by not less than six months conspicuous 
practical experience after graduation in an Iron 
and Steel Works abroad. The age of any candi- 
date on 3lst December 1936 must not exceed 27 
years in the case of graduates from foreign Uni- 
versities and 24 years in the case of graduates 
from Indian Universities. 


A combined theoretical and practical training 
of two years’ duration is given at the Institute 
and in the Works of the Company. Apprentices 
of Class A (2) will be paid Rs. 200 per month 
throughout 2 years. Laboratory work will not 
be counted as Works experience. Other ap- 
prentices will receive Rs. 75 per month during 
the period of their apprenticeship in Class A (1) 
or Rs. 50 per month in Class B. Intending 
candidates should apply to the Superintendent. 
of Training, The Technical Institute, Jamshedpur, 
via Tatanagar, B. N. Railway, for the necessary 
forms, which must be completed and returned to 
him by September 15, 1936. 


* * * 
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Announcements. 


The 11th International Congress of Psychology 
will be held at Madrid on September 6-12 under 
the presidency of Prof. E. Mira of Barcelona. 
Further information can be had from the General 
Secretary, Dr. José German, Instituto Nacional 


di Psicotecnica, Alberto Aquilera 25, Madrid. 


Conference on Educational Broadcasting.— 
The first Conference on Educational Broadcasting 
will be held in December 1936, from Thursday 
10th to Saturday 12th, at Washington D.C., in 
co-operation with the Federal Communications 
Commission and the United States Office of 
Education. A group of organisations repre- 
senting every phase of American education, has 
arranged the Conference. 

The purpose of the Conference is to enable the 
large number of persons who are interested in 
educational broadcasting to discuss means by 
which radio may become a more effective instru- 
ment for education, both formal and informal ; 
to serve as a clearing house for information on 
the latest technical and professional develop- 
ments in educational broadcasting ; and to enable 
persons representing all phases of the subject 
to become acquainted and to exchange ideas and 
experience. 

All organisations and all persons interested in 
radio as a social and educational force are invited 
to attend and participate. 

Further information regarding the Conference 
can be obtained from Mr. C. 8S. Marsh, Executive 
Secretary, 744, Jackson Place, Washington D.C., 
U.S.A. 


Scientific Studies in Germany.—The Consul- 
General for Germany advises Indians to give 
timely warnings of their proposed visits to 
scientific research institutions in Germany so 
as to avoid disappointment. The Consul-General 
writes: ‘‘ A great number of foreigners interested 
in scientific research work have of late applied 
directly and also on very short notice to the 
heads of Government Colleges and Research 
Institutes in Germany for permission to visit their 
institutions. Although there are no objections 
against such visits my Government would much 
appreciate if an intimation of such contemplated 
visits would reach them in tine by way of the 
usuai diplomatic channels. Following that pro- 
cedure applicants will avoid the risk of being 
disappointed in case the institutions under 
reference are closed on account of rebuilding, 
personnel changes or other reasons.” 


Uses for Glue.—The ‘‘Epidos”’ Association has 
set aside a certain sum for the purpose of en- 
couraging research by those who will put for- 
ward interesting ideas for the use of glue, and 
also recompensing those with proposals already 
ripe for development. 

The General Secretariat of the International 
Association, at 40, Rue du Colisée, Paris, is 
prepared to furnish all information on this matter 
to any person desirous of submitting a proposi- 
tion for a new use or the improvement of an 
existing use for bone-glue. 
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A competition was held some time ago by the 
‘*Epidos” International Association of Bone- 
Glue Manufacturers with the object of stimu- 
lating and rewarding research for the increase 
and improvement of outlets for bone-glue. This 
competition aroused considerable interest among 
all kinds of research workers, and several pro- 
mising ideas were put before the Association. 
A total sum of 30,000 Swiss francs was distributed 
to.the winners of this competition.—(Chemistry 
and Industry, 1936, 55, 548). 


J. M. Das Gupta Memorial Medal.—<Applica- 
tions are invited for the above Gold Medal for 
1936 from Research Chemists of any age. The 
award will be made on unpublished researches 
and on independent papers published in the 
Journal of the Indian Chemical Society by the 
candidates during the years 1935 and 1936. 
Application together with four copies of 
reprints or typewritten papers should reach the 
Hon. Secretary, Indian Chemical Society. 92, 
Upper Circular Road, Calcutta, not later than 30th 
September 1936 from whom also relevant rules 
guiding the award can be had. 


University of Bombay.—The Department of 
Chemical Technology is offering three prizes of 
Rs. 250, 125 and 75 for the best textile designs. 
The designs containing not more than three 
colours suitable for roller printing on textile fabrics 
should be submitted betore November 30, 1936, 
A special ‘ Endeavour’ prize of Rs. 150 will be 
awarded for the most original and _ practical 
design. Full particulars and entrance forms 
may be had from Dr. R. B. Forster, A.R.C.S.1., 
Ph.D., D.Sc., F.1.C., Head of the Department. 


We acknowledge with thanks, receipt of the 
following :— 

“Nagpur Agricultural College Magazine.”’ 
Vol. X, No. 4, May 1936. 

“The Agricultural Gazette of New 
Wales,” Vol. XLVII, Part 7, July 1936. 

“Journal of Agricultural Research,’ Vol. 52, 
Nos. 8-11. 


‘Indian 
Vol. IV. Index. 


‘Monthly Bulletin of Agricultural 
and Practice,’’ Vol. 27, Nos. 5 and 6. 


South 


Journal of Agricultural Science,” 


Science 


Department of Agriculture, Dominion of 
Canada :-—-Technical Bull. No. 4, “Taxation in 
Rural Ontario’’. Circular No. 93. ‘ Take-all-A 
Root-rot of Cereal Crops”. Bulletin No. 4., 
“Medicinal Plants and Their Cultivation in 
Canada’”’. 

“Journal of Agriculture and Livestock in 
India.”’ Vol. VI, Part III, May 1936; and 
Index to Vol. IV, 1934. 

“The Philippine Agriculturist,”’ Vol. XX V, 
No. 2, July 1936. 


“Journal of the Royal Society of Arts,’’ 


Vol. LXXXIV, Nos. 4361-4364, 
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“Biological Reviews,” Vol. Il, No. 3, July 1936, 

. Communications from the Boyce-Thomson 
Institute,”’ Vol. 8, No. 1, Jan.—March—1936. 

“The Calcutta Review,’ Vol. 60, Nos. 1 and 2, 
July and Aug. 1936. 

“Chemical Age,’’ Vol. XXXIV. Nos. 886-889, 

‘Journal of Chemical Physics,’ Vol. 4, Nos. 6 
and 7, June and July 1936. 

. “Journal of the Indian Chemical Society,” 
Vol. 13, No. 5. May 1936. 

‘‘Berichte der Deutschen Chemischen Gesell- 
schaft,’’ Vol. 69, No. 7. 
fe “Russian Journal of 
Vol. VI, Nos. 5 and 6. 


“Journal de 
Nos. 6 and 7. 


General Chemistry,” 


Chemie Physique,” Vol. 33, 


‘“ “Journal of Entomology and Zoology,”’ Vol. 28, 
No. 2. 

‘*Experiment Station Record,’ Vol. 74, No. 6, 
June 1936. 
_““Transactions of the Faraday 
Vol. XXXII, No. 7, July 1936. 

“Indian Forester,’ Vol. LXII, Nos. 7 and 8, 
July and August 1936. 

“Indian Forest Records,’ Vol. II, Part ¢, 
Zwei Neue Callirrhipis mit ihren 
by Fritz Van Emden, 


Society,” 


Entomology: 
Larven Saudalide, wt.) 
Dresden. 


‘Forschungen und Fortschritte,”’ Vol. 12, 
Nos. 18-21. 

* Genetics,” Vol. 21, No. 4, July 1936. 

‘Indian Trade Journal,’? Vol. CX XII, Nos. 
1568-1572. 

“Journal of the Indian Mathematical Society,” 
Vol. II, No. 2, 1936. 

“The Calcutta Medical Journal,” 
No. 1, July 1936. 

‘**Medico-Surgical Suggestions,’’ Vol. 5, No. 6, 
June 1936. 

“Review of Applied 
No. 6, June 1936, 


Vol. 31, 


Mycology,” Vol. 15, 

“Indian Science Abstracts,” 1935, Part I, 
(National Institute of Sciences, India, July 1936). 

“Indian Association for Mental Hygiene” 
(Calcutta, Quarterly Bulletin No. 31, July 1936). 

London Shellac Research Bureau: “ Plasti- 
cising Lac Films,” Part I. 

‘Journal of the Osmania University,’’ Vol. II, 
1934. 

“Journal of the American Museum of Natural 
History,” Vol. 37, No. 6, June 1936. 


“Nature,”’ Vol. 137, Nos. 3477-3480 ; Vol. 138, 
No. 3481 and Index to Vol. CXXXVII, 
Jan. 1936—June 1936. 


“Journal of Nutrition,’ Vol. 11, Ne. 6, and 
Vol, 12, No. 1, 
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“Science and Culture,” Vol. II, Nos. 1 and 2. 
“Lingnan Science Journal,” Vol. 15, No. 2, 
June 1936. 
“Science Progress,’ Vol. 31, No. 121, July 1936. 
“Scientific American,’ Vol. 155, No. 1, July 
1936. 


“Mysore University Calendar for 1935-38,” 
Vol. I, and Supplement to 1934-35. 





SCIENCE 111 


“Indian Journal of Veterinary Science and 
Animal Husbandry,”’ Index to Vol. IV. 


Catalogues: 


‘*4 Neuerscheinungen, Physiologie-Physiolo- 
gische Chemie”’ (Messrs. Walter de Gruyter & Co., 
Berlin). 

“Monthly List of Books on Natural History 
and Science”’ (Messrs. Wheldon and Wesley, Ltd.). 


ACADEMIES AND SOCIETIES. 


National Institute of Sciences of India: 


July 19, 1936.—P. B. SARKAR: On the Consti- 
tution of Fluoroform, Chloroform, Bromoform and 
Idoform and the Part Played by Prototropic Changes 
in the Reactions of These Substances. J. B. LAL: 
On the Colouring Matter of Nyctanthes arbor- 
tristis, (commonly known as Harsinghar in Hindu- 
sthani and Shieuli in Bengali).—The flowers give 
a beautiful but fleeting yellow dye which still 
finds limited application for dyeing silk in North- 
ern India. The name Nyctanthin was given by 
Hill to this colouring matter. A. G. Perkin 
identified it with the colouring matter from Indian 
Mahogany. Kuhn suggested on the basis of his 
observations that a-quercetin is identical with 
Nyctanthin. This suggestion is confirmed by 
further experiments. N. CHOWDHURY: Notes on 
Some Indian Species of Lycopodium with Remarks 
on the Distribution of the Genus in India.—An 
account of the genus Lycopodinm from the 
points of view of its distribution, anatomy, 
modes of vegetative propagation and epidermal 
structure. J.N. MUKHERJEE and M. C. CARBERY 
reported that clay pans which impede drainage 
and prevent the penetration of root systems of 
such cultivated plants, e.g., sugarcane, have 
been observed in the Barisal Farm in the Baker- 
ganj District of Bengal. They occur about 
7’-9" below the surface and appear to be ex- 
tensive and to arise out of the special properties 
of the clay. Work is being carried out at the 
Bengal Government Farm at Dacca and some 
associated colloidal studies will be made in the 
physical chemistry laboratory of the Calcutta 
University. J. N. MUKHERJEE presented a 
summarised account of investigations in his 
laboratory carried out by Messrs. S. P. Roy 
Chowdhury, R. P. Mitra, S. Mukherjee, B. Chat- 
terjee and H. K. Sen, during the last six years 
on the electro-chemical properties of acids in a 
colloidal state. Pure substances as well as 
hydrogen clays separated from soils have been 
examined. The results show definitely that the 
total acidity of such systems depend on a number 
of factors of which a regular and a specific or 
uregular cation effect discovered as a result of 
these investigations are of great theoretical and 
practical interest both from the point of view 
of colloidal science and of its applications, e.g., to 
soil science. The determinations of exchange- 
able bases, of the base saturation capacity, of 





the degree of saturation of the soil and of the 
soil absorbing complex are carried out on a more 
or less empirical basis. The investigations carried 
out with the help of a grant from the Imperial 
Council of Agricultural Research and of the 
University of Calcutta provide a basis for a 
theoretically satisfactory treatment of these 
subjects. The electrical double layer and the 
absorption of ions play a very important rdéle 
which is responsible for their properties which 
render the classical concepts of electro-chemistry 
inadequate for their theoretical treatment. P. N. 
Guosu: The Distribution of Ultra-V iolet Intensity in 
the Sunlight at Calcutta during the Year 1931-32.— 
The subject has great practical value in con- 
nection with that branch of applied science 
known as illumination engineering. Data of the 
type are unavailable in India. L. A. RAMpDas 
and R. K. DAvVip: Soil Temperatures.— Results 
of experiments carried out at the Central Agri- 
cultural Meteorological Observatory at Poona 
during the last two years to measure the various 
factors which determine the thermal balance at 
the earth’s surface were presented. Experi 
ments have also been made on the effect of 
covering the local soil with thin layers of chalk 
and of typical Indian soils on soil temperatures. 
The effect of wetting the soil surface and that 
of a layer of vegetation on soil temperatures 
have also been investigated. These show that 
soil temperature can be controlled to a large 
extent by suitably altering the nature of the 
surface. Soil temperature in blocks of typical 
Indian soils when exposed to identical weather 
factors at Poona show very interesting variations 
from those in the local soil. These carefully 
planned experiments are being continued as 
they are of fundamental interest both to the 
meteorological and to the agricultural worker. 
D. L. SEN and Dr. Nazir AHMED in a joint paper 
described the results of an investigation carried 
out to find the effect of fertilisers, on the yield, 
physical properties, chemical constitution and 
spinning quality of Cambodia cotton. The 
cotton was grown in adjacent blocks on two 
types of soil, one naturally fertile which gave a 
high yield, without any fertilisers, the other 
rather poor which gave a low yield when no 
fertilisers were applied. On naturally fertile 


soil there was no marked difference with regard 
to the yield and the spinning quality of the 
cotton with or without any fertilisers, But on 





112 CURRENT SCIENCE 


poor soil, not only was the yield profesu but 
spinning strength of cotton was also higher as 
a result of the application of fertilisers. The 
use of fertilisers was found economical when 
the field is deficient in the elements required 
by the plant. 


Indian Academy of Sciences: 


July 1936.—SECTION A.—B. Y. OKE: Lattice- 
Theory of Alkaline Earth Carbonates. Part I.— 
Lattice-Energy of Crystals of Aragonite Type and 
their Thermo-Chemical A pplications.—-Calculations 
have been made for Aragonite, Strontium Carbo- 
nate and Barium Carbonate. The lattice-energy 
values are verified by a thermo-chemical cyclic 
process. K. S. GuruRAJA Doss AND B. SANJIVA 
Rao: Ageing of Surfaces of Solutions. Part I.—The 
Study of Variation of Surface Tension of Solutions 
with Time by the Ring Method.—It is shown that 
the ring method is not suitable for the measure- 
ment of variation of surface tension with time. 
S. PARTHASARATHY: Dispersion of Acoustic 
Velocity in Organic Liquids. No dispersion could 
be detected. K. S. GururAsA Doss: Collision 
Frequency in Solutions.—The expressions obtained 
on the basis of Wheeler’s theory of liquids are 
similar to those obtained by other methods. 
P. Rama PisHaroty: On the Visibility of 
Ultrasonic Waves.—It is suggested that the visibility 
is due to the amplitude changes brought about 
by the propagation of a purely corrugated wave- 
front. S. RAMACHANDRA Rao: Magnetism and 
Cold-Working in Metals. Part I.—Polycrystals.— 
As a result of cold-working, the diamagnetic 
susceptibility of bismuth is lowered effectively, 
while zinc and cadmium show a small decrease. 
These changes are explained in the light of the 
existence of distorted layers between the small 
crystals and of the author’s work on metallic 
colloidal powders. K. NEELAKANTAM AND 
T. R. SESHADRI: Pigments of Cotlon Flowers. 
Part IlI. Karunganni (Gossypium indicum). S. 
PARTHASARATHY : Ultrasonic Velocities in Organic 
Liquids. Part V.—Some Related Groups. B. SUNDARA 
RaMA Rao: Studies on the Anisotropy of the 
Optical Polarisation Field in Liquids. Parts IV and 
V.—From change of refractivity with tempera- 
ture, the course of ratio p2/p, which is a measure 
of the anisotropy of the optical polarisation field 
is followed. R.ANANTHAKRISHNAN: The Raman 
Spectra of Some Boron Compounds (Methyl 
Borate, Ethyl Borate, Boron-Tri-Bromide and Boric 
Acid).—It is found that previously reported 
frequencies require considerable revision. 
R. ANANTHAKRISHNAN: The Raman Spectrum of 
Cyclo-Propane and Ethylene Oxide.—Cyclo-propane 
has been investigated both in the liquid and in 
the vapour states. M. V. NABAR AND T. S. 
WHEELER : The Kinetics of Heterogeneous Organic 
Reactions (II): The Reaction between Benzyl 
Chloride and Solid Silver Nitrate in the Presence of 
Inert Diluents.—The inhibiting effect of the 
diluents may be due to absorption on the surface 
of Silver Nitrate. K.S.GuruRAJA Doss: Ageing 
of Surfaces of Solutions. Part II1.— Activated Accu- 
mulation of Solute Molecules.—The postulation of 
activation is very helpful in understanding (a) the 
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time of variation of surface tension, (b) the high 
temperature coefficient, and (c) the manifestation 
of surface pressure. K. L. RAMASWAMY: Dj. 
electric Co-efficients of Gases and Vapours. Substity. 
ted Methanes and Ethane, Cyclopropane, Ethylene 
Oxide and Benzene.—Sixteen gases and va 
have been studied. K. C. PANDYA AND T. A. 
VAHIDY: - The Condensation of Aldehydes with 
Malonic Acid in the Presence of Organic Bases, 
Part V.—The Condensation of Anisaldehyde, 
Part VI.—The Condensation of p-Llydroxy Penzal- 
dehyde. 


July 1936.—SECTION B.—V. RAMANATHA 
AYYAR AND R. BALASUBRAMANIAM: Inheritance 
of Certain Colour Characters in Gram (Cicer arieti- 
num).—Modes of inheritance in three types of 
flower colours and thirteen types of seed-coat 
colours in gram have been studied in crosses 
between pure lines at Pusa_and Coimbatore, 
MAKUND BEHARI LaL: A New Species of the 
Genus Parorchis from Totanus hypoleucos, with 
Certain Remarks on the Family Echinostomide,— 
A number of parasites from the cloaca of the 
common summer snipe, Totanus hypoleucos have 
been _ described. M. S. RANDHAWA: Occurrence 
and Distribution of the Freshwater Alga of North 
India.—The results of an ecological survey of 
the freshwater alge of Northern India re 
reported. MAKUND BEHARI LAL: 4A New Genusy 
of Trematodesof the Sub-Family Typhloceline from 
the Shoveller Duck, Spatula clypeata. PRAKASH 
CHANDRA JosHI: Anatomy of the Vegetative Paris 
of Two Tibetan Caryophyllacee—Arenaria musci- 
formis Wall. and Thylacospermum rupifragum 
Schrenk.—The internal anatomy and develop- 
ment of the plants which are quite peculiar in 
their habit and habitat have been described. 


National Academy of Sciences of India: 


July 29, 1936.—SHUKLA: Differentiation of a 
Definite Integral with Respect to a Parameter in ben 
tain Cases when Leibnitz’s Rule is Not Applicable. 
BHOLANATH SINGH AND P. B. MATHUR: Appara- 
tus for the Measurement of Respiratory Quotient in 
Plants. A. N. PURI: An Anomaly in the Elastic 
Behaviour of Indian Rubber. A. C. Roy: The 
Diazo-Compounds of Morphine. A.C. CHATTER: 
A Note on the Influence of Lyophilic Colioids on the 
Wettability of Naphthaline. A. C. CHATTERSI: 
The Numerical Value of Traube’s Factor from 
Wettability Data. M. P. GuPTA AND JaGRaJ 
BIHARI LAL: Chemical Examination of the Seeds 
of Physalis peruviana or Cape Goose 
R. K. CHATTERJI AND S. Dutt: 
Examination of Oils from the Seeds of (a) Crotolaria 
Medicagenea, (b) Cassia Occidentalis. L. DP. 
TEWARI AND S. DutTT: Dyes derived from3: 4:3’: 
4’-tetraamido-diphenyl. B. B. Biswas AND S. Dutt: 
Constitution of Fluoranthrenequinone and its 
Derivatives. 


Indian Association for the Cultivation of 
Science: 

July 1936.—B. C. MUKHERJEE: On the Line- 

arity of Lorentz Transformation. D. P. Ray- 

CHAUDHURI and P, N, SEN Gupta; Studies on 
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Constant Paramagnetism, Part I. D. P. Ray- 
CHAUDHURI AND P. N. SEN Gupta: Studies on 
Constant Paramagnetism, Part II. SUDHENDU 
Basu AND M. Hussain : X-Ray Studies on Electro- 
Deposited Silver. V. T. CHIPLONKER: The Rault 
Depression in Ordinary and Heavy Water. N. R. 
TAWDE, S. A. TRIVEDI AND J. M. PATEL: Ulira- 
Violet Content of Sunlight at Bombay. G. N. 
BHATTACHARYA : Studies on Some Indian Vegetable 
Oils, Part I1.—Dielectric Constant and Electric 
Moment. K. K. Roy: On An Estimation cf 
Service Area of the Calcutta Station. S.C. DHAR: 
The Study of the Duration of Contact of Fianoforte 
String with a Hard Hammer Striking Near the End. 
JAGANNATH GupPTA: On _ the Polarisation of 
Raman Lines of Formic Acid and Formate and Tri- 
chloracetate Tons. 


Indian Chemical Society : 


May 1936.—B. B. DEy AND (Miss) P. LAKSHMI 
KANTAM: Studies in the Cotarnine Series. Part 
Vil.—Condensation of Cotarnine with Phosgene. 
ABANI K. BHATTACHARYA: Influence of Dilution 
on the Molecular Refractivities of Complex Cyanides 
and Cobalt Amines. J. K. CHOWDHURY AND T. P. 
BARDHAN: Measurement of Molecular Areas of 
Cellulose from Different Sources by Surface Tension 
Method—Part II, Pares CHANDRA BANERJEE: 
Use of Vanadous Sulphate as a Reducing agent. 
Part II.—Estimation of Chlorates, Nitrates and 
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Persulphates. HIRENDRA NATH Das-Gupta: Stu- 
dies in Organo-Arsenic Compounds—Part III. 
SHRIDHAR SARVOTTAM JOSHI AND P. N,. PANIKKAR: 
Studies in the Coagulation of Colloids. Part XII .— 
‘Zonal Effect’ in the Change of Refractivity during 
Mutual Coagulations. SHRIDHAR SARVOTTAM JOSHI 
AND S. JAYA Rao: Studies in the Coagulations of 
Colloids. Part XIII .—‘Zonal Effect’ in the Opacity 
Changes in the Coagulation of Colloid Manganese 
Dioxide. M. Goswami AND B. C. Das-PURKAYAS- 
THA: Analytical Uses of Nessler’s Reagent. Quanti- 
tative Estimation of Monosaccharides and Disaccha- 
rides. Estimation of Furfural—Part II, RAnsit 
GHosH: Syntheses in F'uran Series. Part I.— 
Synthesis of 2-Ketotetrahydrofuran-4-acetic Acid. 
S. S. BHATNAGAR AND N. G. MiTRA: A Critical 
Examination of Pascal’s Value for the Magnetic 
Susceptibility of the CH2-Group. (Miss) B. N. 
KaTRAK: Preparation of Compounds Related to 
Phenacetin. B. B. Dey AND T. K. SRINIVASAN: 
Studies in the Cotarnine Series. Part VII.—Action 
of Sulphuric Acid on Cotarnine, Formation of 
Methylene-bisphenol-betain of 2-Methyl-6: 7-di- 
hydroxy-8-methory-3 : 4-dihydroisoquinolinium hy- 
droxide. 


Meteorological Office Colloquium, Poona: 


-7-7-1936. Dr. S.R. Savur.—‘‘A new method 
for analysing rainfall suggested by Crowe.” 


UNIVERSITY AND EDUCATIONAL INTELLIGENCE. 


Muslim University, Aligarh: 


Sir Shafaat Ahmad Khan, kt., D.Litt., of 
Allahabad University has been co-opted a member 
of the Executive Council of the University. 


At a meeting of the Executive Council of the 
University, held on the 25th July, the Vice- 
Chancellor reported that he: received a letter 
from Sahebzada Shahzad Ahmad Khan Saheb 
informing the University that the late Sardar 
Sahebzada Sir Sultan Ahmad Khan gave a 
donation of Rs. 50,000 to the University. 
The Council gratefully recorded the donation 
and decided to commemorate the name of the 
late Sardar Sahebzada Sir Sultan Ahmad Khan 
in a suitable manner. It was also decided that 
this amount be put in reserve fund and ear- 
marked for the development of the Department 
of Technology. 


University of Calcutta: 


Mr. Nai Aree Supol, a representative of the 
Government Laboratory, Siam, will shortly visit 
the University College of Science, Calcutta, to 
acquaint himself with spectrographic research. 
Prof. P. N. Ghosh has kindly offered to provide 
necessary facilities to Mr. Supol. 


Mr. C. F. Ball, M.a., and Dr. R. B. Lal, M.B.B.s., 
D.P.H., D.T.M., have been nominated ordinary 
Fellows of the University. 

A committee has been set up with Dr. T. P. 
Neogi, Minto Professor of Economics, University of 
Calcutta, as Secretary, tohelp students intending 
to sit for the I.C.S. examination, in their choice 
of subjects, and to suggest the books they should 
study and direct them to specialists who would 
give them necessary guidance in their studies. 

The Syndicate has recommended to the Senate 
to accept with thanks the generous offer of 
Mrs. Biva Mukherjee, who intends to make over to 
the University a sum of Rs. 23,000 in cash, 
in memory of her husband Captain Kalyan Kumar 
Mukherjee, for creating an endowment for the 
award of a scholarship for the promotion of 
Medical Research. 


Dacca University, 
At the annual convocation held on 28th 


July, the following honorary degrees were 


conferred : 


Doctor of Laws: H. E. Sir John Anderson, 
Governor of Bengal and Sir Abdur Rahim, Pre- 
sident of the Legislative Assembly; Doctor of 
Science: Sir P. C, Ray and Sir J. C. Bose ; Doctor 
of Literature: Dr. Rabindranath Tagore, Sir M. 
Iqbal, Sir Jadunath Sarkar and Sarat Chandra 
Chatterjee. 
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University of Mysore: 


The M.A. and M.Sc. degree examinations 
were held in July 1936. 

The programme of Extension Lectures for 
1936-37 has been drawn up. A list of lectures 
which are definitely accepted will be published 
as soon as practicable. 


His Highness the Maharaja Scindia of Gwalior 
paid a visit on the 25th July 1936 to some of 
the University Institutions in Mysore. 

‘‘Pamparamayana Sangraha” a Kannada 
publication of the University, was issued during 
the month. 

Mr. Charles Pitchamuthu, Assistant Professor 
of Geology, was conferred the (research) degree 
of Ph.D. by the University of Glasgow and 
elected a Fellow of the Royal Society of 
Edinburgh. 


University of Madras: 


Mr. H. Chennakesava Ayyangar, M.O.L., who 
has been appointed Senior Lecturer in Kanarese 
in the Oriental Research Institute of this Uni- 
versity, joined duty on the Ist August 1936. 

The following candidates have been de- 
clared qualified to receive the Degree of Master 
of Science :— 


1. Mr. R. L. N. Ayyangar, B.sc., Thesis— 
“Variations in the measurable characters 
of Cotton Fibres’’. 

2. Mr. D.Ganesan,M.A., thesis—(a) “A contri- 
bution to the Life-History of Pedalium 
Mvrewx 1.inn.’’; (b) ‘Cytological Studies in a 
Chromosome Ring-forming Diploid Noto- 
nia grandiflora, D.C.” ; (ec) “On the 
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‘Split’ appearance of chromosomes photo. 
graphed with Infra-Red Rays’’. 

3. Mr. K. S. Subrahmanyan, B.sc., Thesig— 
“The Occurrence of furan derivatives jg 
volatiles and attempts at synthesis g 


, 


Tsoasarone’’. 


4. Miss Rachel P. John. Thesis—‘‘ The Seasongj 
Succession and Algal Ecology of a Perma. 
nent Pool in Madras.” 


Osmania University: 


Personnel.—Dr. A. H. Mackenzie, M.A., D.Litt, 
C.S.1, C.LE., having gone home on leaye, 
Prof. Quazi Mohamad Husain, M.A. (Cantab,), 
Head of the Department of Mathematics, is 
officiating as Pro-Vice-Chancellor. 


Science Congress Session.—The University has 
invited the Indian Science Congress Association 
to hold its next session (24th session) at Hydera- 
bad in the first week of January 1937 and has 
sanctioned a liberal grant to meet the expenses, 
Persons of all classes in Hyderabad are joining 
the local Reception Committee and co-operating 
with the University authorities to make the 
forthcoming session a success. A number of 
sub-committees are working out details with 
regard to the various activities of the session, 
It is contemplated to accommodate all the 
delegates in the newly built hostels of the 
University, which possess all the conveniences 
of a modern high-class boarding house. Lodging 
will be free. Catering will be provided for 
European, Indian non-vegetarian, South Indian 
vegetarian and North Indian vegetarian foods 
and boarding will be charged at actual cost. 
No charge will be made for service. It is ex- 
pected that about four hundred delegates will 
attend the forthcoming session. 


Erratum. 


Current Science, Vol. V, No. 1, July 
for “action,” read “ eation’’. 





1936. page 19, Left-hand Column, line 21, 
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8 abstracts all pertinent matter in English but gives the citation s 
x in the original language ; 8 
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x index; (ec) a complete systematic index providing an approach to SN 
Ny) taxonomic (and much non-taxonomic) information on a group basis ; S 
8 (d) a geographic index: (e) a paleontologic index; 2 
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N rate of $9-00 to individuals who pay for the subscription from a 
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High Pressure Apparatus : . WE REPAIR & SUPPLY. 
PLATINUM WARE 


At Most Competitive Prices 


Autoclaves—various types. 


High Pressure Contact 
Apparatus. 


High Pressure-Fittings and which secured for us large I.S.D. 


Accessories. 








Orders recently. Scrap taken in 


4. Compressors, S$ Part or Full Exchange of New, 


5. Air Liquefaction Plants, Etc. according to Latest London 


Prices. 


Particulars from: 
THE ANDHRA SCIENTIFIC Co. Instrument Repair Works 


MASULIPATAM Z : 2, Chidam Mudi Lane 
(S. India) CALCUTTA 
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“Current Science” 


A MONTHLY JOURNAL OF SCIENCE 


Contains readable and authoritative articles and short com- 
munications regarding new achievements in all branches of science. 
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Annual Subscription Rs. 6 only 


ADVERTISEMENT TARIFF: 

One Insertion Six Insertions Twelve Insertions § 

Full page = Rs. 30 Rs. 165 Rs. 300 

Half page » » 90 160 
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For further particulars apply to :— 
THE SECRETARY 


“CURRENT SCIENCE” 


INDIAN INSTITUTE OF SCIENCE 
HEBBAL P.O.. BANGALORE 
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